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FIVE BIDS FOR GARBAGE DISPOSAL and two for 
garbage and all other refuse were opened on March 30 
by Col. Geo. E. Waring, Jr., M. Inst. C. E., Com- 
missioner of Street Cleaning for New York city. The 
bids for garbage alone were as follows: Alex. Orr Brad- 
ley, $75,000 a year; Merz Universal Extraction & Con- 
struction Co., 788 Broadway, New York city, $144,000: 
New York Sanitary Utilization Co., $169,900; Emil Holt- 
haus, $175,000; Kelly & McGiehan, 26 Cortlandt St., New 
York city, $227,823. The bids for disposing of garbage 
and all other refuse were: Kelly & McGiehan, $244,000; 
Zeph F. Magill, Troy, N. Y., $348,000. The garbage and 
refuse is to be delivered by the city at its city dumps 
on the river front, from which it must be removed by 
the contractor and disposed of in some sanitary and in- 
offensive manner. Dumping at sea is prohibited. All 
but the last bid for garbage disposal alone are for utili- 
zation processes. This last bid and the two bids for all 
refuse are for cremation. Mr. Bradley proposes to use 
the process of the American Consolidated Reduction Co., 
under the Powther patents, assigned to Mr. S. M. Roose- 
velt, of New York city. The latter company or its pre- 
decessors has made very low bids and received contracts 
at Utica and Syracuse, N. Y., and Indianapolis, Ind., but 
has never carried out the contracts. Its process was put 
in use last year by the garbage contractor of Pittsburg, 
Pa., as described in our issue of Oct. 3, 1895. The Merz 
people propose to use improvements upon their process 
how in use at St. Louis, Buffalo, Milwaukee and Detroit, 
and described at length in Engineering News of Nov. 1, 
1894. The New York Sanitary Utilization Co. would use 
the Arnold process, in operation on a large scale at 
Philadelphia and described, as tried at Boston, in our 
issue of March 28, 1895. The Holthaus system has been 
in use for some months at Bridgeport, Conn. Kelly & Mc- 
Giehan would use a revolving furnace invented by the 
latter, one of which, we understand, is under construction 
for a Brooklyn garbage contractor. If awarded the con- 
tact for all the wastes, sufficient cremation would be 
employed to destroy the garbage, and the residue would 
be deposited on flats in New York Harbor on the East 
shore of Bayonne, N. J. Mr. Magill would use the Brown 
furnace, one of which he has in use for burning the 
garbage of Troy, N. Y. 

a 

AN INJUNCTION AGAINST THE DISCHARGE OF 
the sewage of Johnstown, N. Y., into a mill pond has 
recently been affirmed by the New York Court of Appeals, 
and damages to the amount of $2,000 awarded the owner. 
It was alleged that the storage capacity of the pond 
Was decreased by the sludge deposits and that the water 
was rendered less fit for leather dressing purposes. 


‘HE RESTRICTION OF RAILWAY CONSTRUCTION 
's advocated by the Illinois Railroad and Warehouse 
“cmmission in its report for 1895. The general law now 
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in force enables promoters to obtain a franchise for a 
mere trifle and to construct a line through a district al- 
ready occupied by a road which meets all requirements. 
While the operation of such unnecessary roads may con- 
tinue, yet the character of the service is poor, the physi- 
cal condition is unsafe and the revenue so small that 
employees cannot get their wages regularly. In many 
cases the franchises are obtained for purely speculative 
purposes. The commission recommends the enactment 
of a law'restraining the construction of such unneces- 
sary lines of railway, the authority to approve or dis- 
approve of projected lines to be in the hands of some im- 
partial tribunal. 
> 

WOODEN TRESTLE STRUCTURES in the United 
States, says a late bulletin of the U. S. Forestry Bureau, 
aggregate 2100 miles in length and represent an expen- 
diture of $60,000,000. As they must be replaced about 
once in nine years, the annual outlay is about $7,000,000, 
representing, at 4%, a capital of $175,000,000 necessary 
to maintain them. They consume annually about 260.- 
000,000 ft. B. M. of timber, generally taken from large 
trees. 

- 

RAILWAY LOCATION IN CEYLON appears to have 
been very badly done, judging by a report made by 
Major G. F. Wilson, R. E., on the Ceylon Government 
Railways. Station sites are also as a rule badly chosen, 
both as regards grade and position. Very many of them 
are approached by reversed curves. In Ceylon, a railway 
is surveyed by the Surveyor-General’s Department, and is 
constructed by another department which works under 
the orders of the consulting engineers in England, who, 
it is understood, have never once visited the country. 

> 

BURNT CLAY BALLAST is to be used on the Chicago, 
Rock Island & Pacific Ry., and the Edwards & Walsh 
Construction Co., of Davenport, Ia, has a contract for 
digging and burning 20,000 cu. yds. of a piece of ground 
200 ft. wide and half a mile long, near Ladora, Ia. The 
first work will be the grading for the necessary side 
tracks. 


i a 

SMOKING CARS ON THE BROOKLYN ELEVATED 
R. R., are going to cause some trouble when the new 
loop terminal at the Brooklyn Bridge is completed. The 
ears are now always at the front of uptown trains and 
the rear of downtown trains, but with one loop and one 
dead-end terminal the position will be constantly vary- 
ing. It has been decided to put the smoking car in the 
middle of the train in future, although this will be in- 
convenient in some ways, but the object is; to avo'd 
switching at the dead-end terminal, although it would 
seem to be very easy to change the car with very few 
switching movements. 

- 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a side collision at Baltimore, Md., March 25, on 
the Pennsylvania R. R., at the junction of the Philadel- 
phia, Wilmington & Baltimore R. R., and the Sparrows 
Point branch. A train on each line was running towards 
the junction in order to run into the Union Station, and 
each engineman claimed to have had a clear signal. The 
engine of one train struck the rear car of the other, 
knocking it off the trucks. Seven persons were injured, 
but none seriously.——A collision between a southbound 
express train and a northbound light engine occurred 
March 21 on the third track of the New York elevated 
railway near Columbus Ave. and 110th St. The train had 
the right of way, and it is supposed the dispatcher or the 
engineman of the light engine are responsible. Three 
persons were injured. The heavy guard timbers kept the 
engines and cars on the track. 

——® 

A COLLISION OF CABLE CARS on the Broadway line, 
New York city, occurred March 31 at the junction of 53d 
St. and Seventh Ave., in which three employees and two 
passengers were injured. The uptown cars going to Har- 
lem swing round the curve at high speed, and cross the 
downtown track of the Broadway cars. A man is sta- 
tioned with flags and lamps at this as at other junctions, 
but his signals were either wrong or misunderstood, as 
the downtown car struck the uptown car as the latter was 
crossing the track.——A collision of electric cars at the 
complicated junction and intersection of various lines at 
Fulton St., Court St., Myrtle Ave. and Washington Ave., 
Brooklyn, N. Y., occurred March 25, in which one car was 
badly wrecked. 


A LOOSE BOILER ON THE STEAMER “ST. PIERRE” 
caused the loss of the vessel early in March. The steamer 
had been purchased by the Canadian Pacific Steam Navi- 
gation Co. and wasn on its way from Halifax, N. 8., to 
Victoria, B. C. The rolling of the vessel during the 
heavy weather prevented the boiler from being secured, 
and the feed pipes were broken. Sail was set, but the 
vessel began to leak and the crew was taken off by the 
Hamburg-American Line steamer ‘‘Normannia,”’ bound 
for the Mediterranean. 


—— oe 


THE LEASE AND OPERATION OF THE BROOKLYN 
Bridge is proposed, in letters to the Mayors of New York 
and Brooklyn, by a syndicate representing the Brookiyn 
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elevated railways. This syndicate proposes to organize a 
corporation authorized “‘to construct, maintain, own and 
leases bridges across the East River,”’ and to operate 
railways on bridges “‘existing or to be constructed,”’ and 
in connection with said railways ‘“‘to construct, own or 
lease and operate extensions in both New York and 
Brooklyn.”"" On behalf of this prospective corporation, 
with such unusual and great powers, the syndicate offer: 
to lease and operate the Brooklyn Bridge, paying the 
cities as rental an amount to be agreed upon as fair and 
just, but approximating present net earnings, with the 
cities to continue to receive all income from real estate 
rentals. In return the syndicate promises to provide a 
continuous rapid transit between New York and Brooklyn 
without change of cars, by joining the elevated railways 
of the two cities; to reduce the fare 21, cts. to all using 
both railways and the bridge, and to continue the opera- 
tion of the local railway over the bridge @t the present 
fare. The scheme has as yet few supporters, and the 
Brooklyn surface railways will enter a vigorous objection 
and demand the same privileges over city bridges as the 
elevated roads. 
- 

BORINGS FOR THE NEW EAST RIVER BREIDG® 
foundations were contracted for on March 28, by the New 
York & New Jersey Well Co. at the following prices: On 
the Brooklyn side, eight holes are to be bored; one 85 ‘t. 
deep, at $12 per ft., and seven S80 ft. deep, at $10 per ft. 
On the New York side eight holes will be bored to a min! 
mum depth of 80 ft., at $10 per ft. All holes must be 
sunk at least 8 ft. into the rock. 

> 

AN OSWEGO-HUDSON SHIP-CANAL ROUTE is being 
surveyed by W. Pierson Judson, M. Am. Soc. C. E., in 
the interest of the Deep Waterways Commission. The 
survey and examination is to cover the talked-of line 
for a ship-eanal from Oswego, on Lake Ontario, to the 
Mohawk Valley and then down the Hudson River. Mr. 
Judson is to report upon its feasibility and estimate the 


cost. 
* 


THE LAKE DRUMMOND CANAL RECONSTRUCTION 
is to be undertaken by Mr. P. McManus, of Philadelphia, 
the contract having been awarded him by the Lake 
Drummond Canal and Water Co. Work is to begin on 
April 2% and is to be completed in 21 months. As finished 
the canal will have a minimum bottom width of 40 ft., 
surface width of 60 ft. and depth of 10 ft. over miter- 
sill of locks. Mr. Walter B. Brooks, Jr., is President of 
the Canal Co. The total length of the canal will be 
about 22 miles, with a feeder, 3 miles long, extending 
to Lake Drummond. The canal to be rebuilt is the 
famous Dismal Swamp Canal, one of the earliest canals 
built in this country. 

EUROPEAN SHIP CANALS have been inspected by 
Major William Ludlow, Engineer Corps, U. 8. A., mili- 
tary attache of the American Embassy at London, and 
one of the late government commission on the Nicaragua 
Canal. Major Ludlow has completed the inspection of 
the Suez, Corinth and Kiel canals and the waterways 
system of Holland, and will later visit the Manchester 
and Scotch canals. His official report should be an 
interesting document on this subject. 

> 

LAKE SUPERIOR AND MISSISSIPPI CANAL routes 
have been examined, as to route, by Major Sears, En- 
gineer Corps, U. 8S. A. Of the many routes proposed 
only two seemed to justify examination: one by way of 
Allouez Bay, Brule and St. Croix, and another by way 
of the St. Louis River, East Savanna, Prairie River and 
Sandy Lake. Along the first route a barge canal, 80 ft. 
wide at the water surface, 59 ft. wide at the bottom and 
7 ft. deep would cost $7,050,000, exclusive of the com- 
pensation for vested rights of the logging interests. A 
canal of similar dimensions on the other route would 
cost $10,575,715, exclusive of above rights. A steamboat 
canal, 121 and 100 ft. wide and 7 ft. deep, on the last 
route would cost $18,015,112. The first is the most feas- 


ible route. 
> 


AN OCEAN TANK BARGE is to be tested by the Stand- 
ard Oil Company in a trip across the Atlantic. Two 
similar barges have been towed between Atlantic ports 
for several years, with encouraging financial success. 
The company now proposes to tow its barge No. 58 to 
Liverpool, or some other English port. No 58 is a steel 
tank barge, with four masts, schooner rigged, as the sails 
are sometimes used to assist the towing steamer. The 
barge is 250 ft. long by 40 ft. beam and draws 16% ft. 
of water. The oil is carried in 12 separate tanks, each 
holding about 1,250 barrels, or an aggregate of 750,- 
000 gallons. The English tank steamship “Lackawana,”’ 
owned by the English branch of the Standard Oil Co., 
will probably do the towing, and carry in her own tanks 
1,800,000 gallons of oil besides. The barge is fitted with 
steam towing machinery, steam steering-gear, windlass 
and hoister. Vessels have already been towed from New 
York to the West Indies, and a floating dry-dock was 
towed, some years ago, from England to Bermuda. 

inland shidstecaliealhiiacimnasei 

A GOOD ROADS CONVENTION is to be held at Con- 
cord, N. H., May 13 and 14, under the direction of the 
State Board of Agriculture. 
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A CURIOUS PUMPING ENGINE AND ITS HISTORY. 

The accompanying illustration gives a view of 
the famous Hope Station pumping engine, of the 
Providence, R. I., water-works, which was erected 
in 1873, and is now about to be removed to make 
room for a Holly-Gaskill high-duty engine. The 
old engine is remarkable not only for its peculiar 
construction and appearance, but from its ex- 
traordinary failure to meet the expectations of 
its designer and builder ,the late Geo. H. Corliss. 
The engine has five steam cylinders, each 20 x 30 
ins., unjacketed, and five pump plungers, each 12 
ins. diameter and 30 ins, stroke, all arranged 
around the circumference of a circle, as shown 
in the cut, the connecting rods of each taking 
hold of a common crank-pin, By this arrange- 
ment there are no dead centers, and a flywheel is 


tract. The average steam pressure in this test 
was 45 lbs., and it was found that a higher press- 
ure caused irregular action. 

Three years after the erection of the Corliss 
engine a compound engine, designed by Mr. A. F. 
Nagle, and built by the Providence Steam Engine 
Co., was erected at the Hope station, which on 
test showed a duty of 84,637,245 ft.-Ibs., or more 
than three times that of the Corliss engine. This 
engine was thereafter generally used for the 
service, the Corliss engine being kept in reserve. 
The Nagle engine had vertical steam cylinders 
11 and 19 ins. diameter by 42 ins. stroke, and 
horizontal pump plungers 17 ins. diameter and 48 
ins. stroke, the plungers being driven by spear 
gearing having a ratio of 1 to 5. The steam used 
in this engine had a pressure of 75 Ibs. per sq. in. 





THE HOPE STATION 
Built by George H. Corliss in 1873. 


not needed. The small flywheel seen at the left 
of the cut belongs to the air pump. 

The contract under which the engine was built 
called for an engine to operate a high-service 
supply on the Holly system, the maximum ca- 
pacity to be at the rate of 5,000,000 gallons in 24 
hours, raised to a height of 120 ft. above low 
water, the water being delivered to the pump 
by the low-service system under 40-ft. head. It 
was also stipulated that the engine should work 
steadily and easily when delivering only 1,000,- 
000 gallons in 24 hours. At the maximum speed 
the engine was to make 25 double strokes per 
minute, and at the slowest speed it might make 
less than one revolution per minute. The speed 
of the engine was regulated by a throttle valve, 
the steam valve being fixed to cut off at one- 
quarter stroke. The contract also provided that 
the engine should be tested in competition with 
a Worthington duplex engine, then in operation 
at the Pettaconsett station. If the Corliss engine 
proved the superior, the builder was to receive 
$34,000, and a further sum equal to the esti- 
mated annual saving for ten years, not to ex- 
ceed a total of $55,000. The trial was to be made 
on an average delivery of 2,000,000 gallons in 
24 hours. The head at the trial was approxi- 
mately 88 ft., the duration of the trial was 48 
hours, and the following were the principal re- 
sults: 


Worth- 

Corliaa, ington. 
Gal ons per 24 hours............... 2,051,568 1,992,649 
Leakage of pumps, %.....006 eevee 3.36 2.51 
Coal Weed, Mire essiiverccc cies sconces 11,700 5.636 
Gallons raised per lb. of coal...... 342.19 689.37 
Cost coal per year at this rate..... $7,352 $3,680 


Daty, due pressure noted ft. lbs, 
per 100 iba. coal.... .. .......... 25,865.740 53,528,210 
Duty, aciual by delivery.......... 25,176.384 50,574,950 


The results of the slow-speed trial were: 


Duty, per 120 Ibs. coal— ft ihs.—Corliss....... 8.487.870 
Cost per annam., Corliss,......cccccscsescecesss $5.208 58 
Duty. per 100 Ibs. coal, Worth neto’........... 36,878,346 
Cost per annum, Worthington............-006.. $1,277.50 


The engine not only notably failed in economy, 
but it also failed to show its guaranteed capacity, 
the maximum rate obtained in a capacity test of 
5% hours being 4,687,516 gallons in 24 hours, in- 
stead of the 5,000,000 gallons specified in the con- 
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In view of the great success which Mr. Corliss 
has had with mill engines for over 20 years pre- 
vious to the time of his building the Providence 
engine, his failure with this engine seems re- 
markable. It would appear that in order to 
carry out his ingenious conception of an engine 
without a flywheel, and with no dead center, he 
sacrificed all the elements of successful steam 
engine practice, which are now well known, and 
many of which Mr. Corliss himself had adopted 
in his earlier engines. He subdivided the work 
between five cylinders, greatly increasing the loss 
by radiation and by cylinder condensation, aban- 
doned high-pressure steam, automatic cut-off and 
steam jacketing, used low-piston speed and neg- 
lected the feature of compounding. In his great 
engine at the Centennial exhibition, in 1876, Mr. 
Corliss in like manner sacrificed essential ele- 
ments of economy to ingenuity in mechanical de- 
sign and to impressiveness in appearance. About 
the same time, however, he designed the Paw- 
tucket engine, in which, with considerable origi- 
nality in design he adopted the compound system, 
with jacketed cylinders, high pressure and mod- 
erately high speed for a pumping engine, and 
made up for his errors in the Providence engine 
to such an extent that he produced an engine 
whose duty record was not equalled by any 
other pumping engine for 15 years. 





RULES FOR OPERATION AND MAINTENANCE OF IN- 
TERLOCKING SIGNALS.* 


Interlocking Signals.—1. Interlocking signals are of the 
semaphore pattern, consisting of posts with movable 
arms pointing to the right. Train movements are gov- 
erned by the position of the arm by day and by the color 
of the lights by night. The position and form of the arms 
or the color of the lights displayed indicate danger, cau- 
tion or safety. 

2. The home signal )\laced at or near the danger point 
has one or more arms with straight ends painted red with 
a white stripe on front side. 

3. High home signals except at junction points may 
have two arms on the same post. The upper arm governs 
the movement of trains along the main or high speed 
route; the lower arm along diverging route or routes. 


*Report of H. D. Miles, Signal Engineer, Michigan 
Central R. R.; W. C. Nixon, Supt. Term., Atchison, 
Topeka & Santa Fe R. R., and Henry M. Sperry, Signal 
Engineer and Western Agent, National Switch & Signal 
Co., Committee for the Railway Signaling Club, Chicago. 


3a. At junction points three arms may be 
upper arm governs the movements of trains 
main or high speed route, the middle arm the ro 
ondary importance and the lower arm all othe : 
routes. ere 

4. The low or dwarf home signal has a sing}; 
post not over five feet high and governs moy 
trains from side track to side track, side tra: ai 
track, and main track against the norma! dj 
traffic. 

4a. When the arm on a single arm home sign 
in a horizontal position or a red light displayed 
all of the arms on a two or three arm home sj 
are in the horizontal position or all red lights « 
it indicates danger, and signal must not be pa: 
in this position excepting as per Rule 123. Whe 
on a single arm home signal post or one of the ; 
two or three arm home signal post is inclined ¢ 
to an angle of 60° or more, or a white (or gr: 
displayed it indicates safety and trains can pro 

5. The distant signal placed about 1,200 ft. 
home signal has an arm with forked end, painted 
front side with white stripe. When the arm is 
zontal position or a white (or green) light display. 
dicates caution. A train must be so controlled 
may be stopped before reaching the home signa 
the arm is inclined downward to an angle of 60 
or a white or green light displayed it indicates s, 
that the home signal or signals for the high spe 
are clear. 

6. The back view of a signal in no case governs 
movement. The rear side of all signals is paint: 
with black stripe. 

7. When two or more parallel tracks are to be ¢ } 
the signal may be placed on a bracket post. 7) 
carrying the signals stand in the same relative ; 
as the tracks governed. 

8. Signals are located to the right of the norma 
tion of traffic on single or bracket-posts or on ' 
over the tracks. (Note. Any exception to this ru 
be covered by special order.) 

10. A signal is given for each movement to x 
After receiving a signal to pass in one direction a 
ment must not be made in the opposite direction w 
receiving the proper signal for such movement. 

11. Movements to or from side tracks or again 
normal direction of traffic must be made with th: 
under control. 

12. When a signal is not visible or the arm not i: 1 
downward to an angle of at least 60° or th t 
not shown, or a white light shown when a red or ¢ 
light should be shown, it indicates danger. Train : 
not proceed until every precaution is taken to insu 
safety and the trouble must be promptly reported t. *! 
proper officer. 

13. If signals are out of order or if a movement is ‘> | 
made that is not signaled, train must be brought t> a 
stop and only proceed through the limits of the inter 
ing by taking every precaution in accordance with 
structions from the leverman. 

14. Flying switches must not be made over interloc} 
ing switches. 

15. The use of sand or wasting of water 
avoided within the home signal 
locking. 

16. No engine, train, or portion of train must be allowed 
to stand for any length of time within the home sign 
limits of the interlocking. 

17. When there is switching to be done at an interlockiig 
the trainmen must in no case cut their train in tw 
before stopping, but must bring the train intact to a sto; 
outside of the home signal. 

Operation.—1. All signal arms must be kept normal!) 
in the horizontal position and must not be cleared for a 
approaching train until such train is within a mile of 
the crossing. When necessary for the leverman to lt» 
absent from the tower, signals must be left as directed E 
by special order. 

2. A signal must not be given until it is known that ; 
the route is clear. 

3. Immediately after operating a signal lever, the siz F 
nal must be observed to be in working order, and i! b 
must be known that it has assumed the proper positio: 

4. After clearing signals for an approaching train, th: 
signals must not be changed, except as per Rul 
until after the train has passed beyond the home signa! 
limits of the interlocking, unless the train shal! hav+ 
come to a stop outside of the home signal. No distin 
tion must be made between passenger and freight trai: 
under this rule. 

5. Signals may be taken away from a train at any tin 
provided the leverman discovers anything that might en 
danger the safe running of the train. ; 

6. When necessary to flag a train through the limits 
of an interlocking, the signal must be given from sou\ 
point on the track so there may be no _ misunder 
standing as to which train is to move. If there is but 
one train in sight, signals may be given from the tower 

The signals for this purpose must be given only by 
green flag or light. 

7. When a route is signaled in one direction only, and 
a movement is necessary in the opposite direction, ove: 
that route, the signal lever governing the route must 
be unlatched to insure that the route is set. Said leve! 
must then be put in the normal position and the traiu 
flagged through the limits of the interlocking. 

8. When a switch or derail is out of order so that it 
cannot be operated and locked from the machine, (!\ 
signal or signals that protect such defective part must 
be kept at danger. When a movement is to be made over 
the route or routes affected the defective switch or 4: 
rail must be spiked for the desired route and the sig 
lever or levers governing the route must be unlatch 
to insure that the route is set. The train must the 
be flagged through the limits of the interlocking. 
such a case, trains that are to make movements over “ 
flicting routes must be brought to a stop before the hor 
signal is cleared for them. a 

. When a signal arm fails to assume the horizor 
position when the operating lever is put in the norm: 
position, no switch or derail must be moved or confli 
ing signal cleared until the arm of the defective sig 
has been put in the horizontal position. Such defecti 
signal must not be operated for a train until it is know 
to be in goud working order. 

10. When the signal is out of order, the arm must 
kept in a horizontal position, before flagging a train oo 
such signal, its lever must be unlatched to insure th: 
the route is set. ve 

11. When there is a defect in the machine or lockin« 
making it possible to clear a signal with a switch dera : 
or lock in the wrong position or a conflicting signal clea’ 
the signal or signals affected must be kept at danger a 
train must not be flagged past such signal or signals un 
te! leperenen is sure Sa Ge eat ne siguel must b¢ 

n case a light goes a 
ee oe eer dak train stopped'from euch 4 cause mu:t 
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' 4 through the limits of the interlocking. The 

. st be relighted at the first opportunity. 

<witch or detector bar must never be moved 

train covers or is closely approaching it. 

vers must be handled with a steady movement. 

I will be held responsible for any damage oc- 
by rough handling. If a lever moves unusually 
with unusual ease, the cause must at once be in- 
1. An attempt to foye a lever must never be 


¥ 


-nals must be observed frequently during the 
, ascertain that the lamps are burning. 
ring freezing weather the levers must be moved 
ily to prevent the connections from freezing in. 
zhts must be displayed from one hour before sun- 
1e hour after sunrise and when from fog or other 
iay signals cannot be seen clearly. 

Lights must not be placed in tne tower where they 
seen from an approaching train. 

evyermen on duty must not leave the tower except 
of absolute necessity. 

nauthorized persons must not be permitted in the 


in ease of an accident or damage to any part of the 
tus the proper officer must be notified immediately. 
During the day if an arm is removed from a post, 
must be stopped by flagman placed in advance of 
ignal affected and must be flagged through the 
; of the interlocking in accordance with instructions 
the leverman. 
At night if the red glass in a home signal is 
n the signal must be kept in the danger ;osition 
iid a red Jantern must be substituted ‘or the regular 
lamp. Train stopped at said signal must be flagged 
through the limits of the interlocking. 

o). At night if the caution glass in a distant signal is 
broken, the signal must be kept in the cautionary po- 
sition and a lantern displaying a caution light must be 
substituted for the regular lamp. 

25, Enginemen running their train past a danger signal, 
using sand or wasting water within the home signal 
limits of the interlocking must be reported to the proper 
officer. - 

Maintenance.—26. The plant must be inspected daily. 

“7. All studs in crank stands, compensators, detector 
bars, ete., and all bolts and nuts must be kept tight. 
Cotters must be kept in place and properly sprea*®. Crank 
compensator and other foundations must be kept rigid 
and all boxing must be kept in good repair. 

28, All wire and pipe line connections must be kept 
in proper adjustment. 

29. Glasses and lenses must be inspected daily. Tirey 
must be kept in a clean condition. if any are cracked 
or broken they must be replaced at once. 

30. Switches must be inspected daily while in operation 
to see that the points fit up and are properly k«ked. 

31. Home signal arms for the danger position and dis- 
tant signals for the caution position must stand at right 
angles to the post and either must stand at an angle of 
40° or less to the post when clear. Arms must be washed 
whenever the color of same becomes obscured by dirt. 

32. Any part of the apparatus becoming so worn as to 
endanger the safe working of the plant must be renewed 
at once. 

33. All moving parts of the plant must be kept oiled 
and free from grit. Care must be taken not to use too 
much oil and all the old oil must be removed before 
re-oiling. 

34. The tower must be kept in a neat and orderly 
condition and tools and hand signals ready for immediate 
use. 

35. Lamps must be cleaned and filled daily. They must 
be lighted at least ten minutes before being taken from 
the lamp room in order to properly regulate the flame. 

36. Any damage to the plant must be immediately in- 
vestigated, and tracks and switches in a desired route 
must be put in a safe condition before allowing a train 
to pass. 

37. if a signal, switch or derail in a drawbridge inter- 
locking plant fails to operate, the connection to said de- 
fective part must be disconnected at the first split link 
or pin and jaw coupling beyond the draw, in order that 
the bridge coupler may be free when the bridge is to 
be swung. 

38. Tampering with the machine locking will not be 
allowed. Any defects in the locking must be reported to 
the proper officer immediately. 

39. A report of the condition of the plant including any 
trouble with lamps must be sent daily to the proper 
officer or at the end of each week as may be ordered. 
A tool and material report must be sent to the proper 
officer at the end of each month. 7 

4). Ignorance of these rules will not be taken as an 
excuse for any disregard of them. 


THE PAST AND FUTURE WATER SUPPLY OF CINCIN- 
NATI. 


The various plans proposed for improving the 
water supply of Cincinnati from 1865 to 1895, and 
the properties of the Ohio River water as influ- 
encing the designing of a new plant were discussed 
by Mr. George Hornung, M. Am. Soc. M. E., in 
a paper read before the Engineers’ Club of Cin- 
cinnati on March 19. The paper was a very long 
one, Some of its most interesting points were as 
follows: 

The present supply is drawn from the Ohio 
River, at a point about midway on the river 
frontage of the city, or with four miles of street 
surface wash and sewer outlets above the intake. 
The river pumping works have an aggregate 
theoretical daily capacity of 90,000,000 gallons. 
The middle and low service supply is pumped, 
respectively, to the Third St. reservoir, with a ca- 
pacity of 5,000,000 gallons, and to the Eden Park 
reservoir, with a capacity of 100,000,000 gallons. 
The high service is supplied by re-pumping from 
the mains, both to tanks and direct. The last re- 
port of the works shows an average daily con- 
sumption of 41,355,800 gallons, a maximum of 
$2,135,512, and a minimum of 21,744,410 gallons. 
The population of the city is given by Mr. Hor- 
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nung as 400,000; by the census of 1890, it was a 
little short of 300,000. 

In 1865, Mr. James Kirkwood recommended 
that a new site, two miles above the present, 
be chosen for the pump house, and that water be 
lifted slightly to three 28,000,000-gallon settling 
basins, then passed through two filter beds and 
pumped to a 152,000,000-gallon storage reservoir 
at an elevation of about 200 ft. above low water. 
Each set of pumps was to have a daily capacity 
of 30,000,000 gallons. The estimated cost of this 
plan, with an auxiliary service for Walnut Hills, 
was $3,088,214. 

The city council rejected the plans, retained the 
old point of intake and built the Eden Park res- 
ervoir. 

In 1871, Mr. T. R. Scowden was instructed to 
make surveys and plans. He recommended that 
water be taken from the Ohio River abcut 10%, 
miles from the Eden Park reservoir. His plan 
included two 60,000,000-gallon sets of pumps, 
four 25,000,000-gallon settling basins, and a 300,- 
000,000-gallon storage reservoir 307 ft. above low 
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Diaphanometer for [Measuring the Transparency of Water. 

Invented by Geo. Hornung, [1. Am, Soc. [1. E. 


water in the river and 75 ft. above the flow line 
of the Eden Park reseryoir. The estimated cost 
of these works was $4,545,148. Nothing was done 
to carry out this plan, except to buy some land. 
In his annual report for 1881, Mr. A. G. Moore, 
Engineer of the Water-Works, urged the adoption 
of Mr. Scowden’s proposed point of intake, but 
advocated one set of 100,000,000-gallon pumps 
to lift water to a combined subsiding and storage 
reservoir in three divisions, at an elevation 75 ft. 
above the flow line of the Eden Park reservoir. 
The capacity of this reservoir is not given. A 
single 62-in. main, 1044 miles long, from the new 
to the Eden Park reservoir, was recommended, 
instead of two 42-in. mains as advised by Mr. 
Scowden. The estimated cost of this scheme 
was $5,725,000. Mr. Moore also estimated the 
cost of works on the Kentucky side of the river 
at $6,381,000 if the river were crossed by a tunnel, 
and $6,581,000 if crossed by a bridge. Mr. Moore 
urged that the combination of the settling and 
storage reservoirs would be just as effective and 


‘very slight. 
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less expensive than the other plans with their 
Separate reservoirs and pumping plants. 


Some years later an act was passed under 
which the governor appointed a water supply 
commission, consisting of Messrs. Chas. Her- 


many, Chas. B. Brush, Henry Flad, A. Fteley 
and De Witt C. Cregier. The commission re- 
ported early in 18S9. It disapproved the plans of 
Messrs. Scowden and Moore, chiefly on account 
of lack of elevation for the reservvir to convey the 
water economically to the city. It said that it 
was undesirable to go further up the river and 
recommended a site lower down, opposite the 
pumping station of the water-works of Cov- 
ington, Ky. This site was considered faye rable for 
settling basins and for an intake in the main 
channel of the river. The estimated cost of this 
plan was $6,578,200 for works on the Ohio and 
$6,822,400 for works on the Kentucky shore, this 
being for a 100,000,000-galion plant. "Tho intaketer 
the Ohio shore plan was to be located near the 
Kentucky side of the river, a tower being built 
at the extremity of a tunnel extending beneath 
the river and beneath low lands to the pumping 
station. 

Various other sources of supply have been pro- 
posed from time to time, such as a supply from 
Lake Erie, from the Cumberland Mountains, and 
from driven wells. It has also been proposed to 
cut off the sewage from the river above the pres- 
ent intake by means of an intercepting sewer 
Mr. Hornung points out that the Ohio River is 
always the only source seriously considered when 
discussing the water supply problem of Cincin- 
nati, and he believes that on account of its ample 
quantity it will continue to be drawn upon by 
the cities along its banks. He then enters into 
a long discussion of its physical properties and . 
the relations existing between the degree of its 
turbidity and the amount of clarification ef 
fected by 24 and 48 hours’ settlement. As an aid 
to understanding the relation between turbidity 
and sedimentation, Mr. Hornung presents a chart 
giving the results of observations on Ohio River 
water made by him some 20 years ago. The in 
strument used for this purpose, which he terms 
a diaphanometer, is shown by the accompany- 
ing sketch. It consists of two vertical glass 
tubes, side by side, one of which contains a scale 
and the other an object piece at the bottom, as 
shown by the sketch. To prepare the instru- 
ment for use, the large tube is filled to the top 
of the scale with distilled water, and a lamp is 
placed at a sufficient distance to just enable the 
cross-lines on the object piece to be seen. The 
distilled water is then emptied out to the zero 
point on the scale, and the water to be examined 
is added until the cross-lines are just visible. The 
scale is then read and recorded as so many de- 
grees of transparency. The instrument must, of 
course, be kept at the same distance from the 
light throughout any set of observations. From 
the results shown by the use of this instrument 
Mr. Hornung concludes that the appearance of a 
given sample of water was no indication of the 
amount of clarification which would be effected in 
a given time. A diagram accompanying his 
paper shows that when the water was at its 
worst the degree of clarification in 48 hours was 
The diagram also shows a general 
relation between the initial transparency and the 
clarification effected by sedimentation, but this 
was subject to wide fluctuations. 

Mr. Hornung says that most, if not.all, the re- 
ports on the water supply deal with removal of 
turbidity. He shows that at times the water is 
so charged with vegetable organic matter as 
to give rise, directly or indirectly, to serious 
trouble with tastes and odors. This has an im- 
portant bearing on the advisability of large 
storage reservoirs, unless the vegetable matter 
is to be removed. 

Another point urged by Mr. Hornuhg is that 
experience, which he cites, teaches that the in- 
takes for a silt-bearing river like the Ohio should 
be as short as possible, or entirely done away 
with, by building the pumping station in the 
stream and taking water through its walls di- 
rectly into the pump well. 

Towards the end of the paper the author urges ne 
that the considerations presented and the con- 
flicting opinions of engineers indicate the neces- 
sity of a thorough study of the character of the 
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Ohio River water. Only a small amount of space 
is devoted to purification from a bacterial point 
of view. Here the author seems sceptical of the 
results to be obtained, especially under political 
management, or, more properly, mismanagement. 





A REPORT BY A COMMISSION OF ENGINEERS ON A 
NEW WATER SUPPLY FOR CINCINNATI. 


Cincinnati has been talking of a new water 
supply for many years and has had reports and 
plans for the same made by many different en- 
gineers. The various plans made from 1865 to 
1895 are reviewed in another part of this issue, 
in the form of an abstract of a paper by Mr. 
Geo. Hornung, M. Am. Soc. M. E. Since that 
abstract was prepared another report has been 
made. This last attempt to say what is the best 
plan for Cincinnati to adopt is made by the fol- 
lowing engineers, who were appointed last De- 
cember by the Board of Administration: 

Messrs. John W. Hill, Samuel Whinery and 
Geo, H. Benzenberg. The commission reported 
on March 20, recommending the continuance of 
the Ohio River as a source of supply, but advis- 
ing a new pumping station above the city, to- 
gether with settling basins, filter beds, new res- 
ervoirs and connecting mains, all at an estimated 

*cost of $6,500,000, In retaining the Ohio River 
as the source of supply the commission follows 
previous reports. Aside from the Ohio River, the 
commission considers and dismisses four other 
proposed schemes which have been urged with 
more or less force: (1).A gravity supply from 
the Cumberland Mountains in Kentucky; (2) 
driven wells; (3) Lake Erie; (4) infiltration gal- 
leries in the Dayton sandbar, a short distance 
above the city. 

The Cumberland Mountains scheme was con- 
sidered on the basis of 270 days storage and a 
94-in, steel-riveted supply main 130 miles long, 
to deliver 120,000,000 gallons daily. The estimated 
cost of this work was $27,000,000, 

The great number of pumping staions, scat- 
tered over the country requisite for the driven 
well plan, together with the quality of the water, 
ruled this out of serious consideration. Such 
water, the commissioners state, would be so hard 
and contain so much iron as to render it unsuit- 
able except for drinking and other dietetic pur- 
poses. A duplicate system to make the water 
available for such purposes would cost $2,500,000 
for wells, pumps, collecting and distributing 
mains; $1,000,000 to private consumers for new 
service pipes and an equal sum for new house 
plumbing, making a total of $4,500,000 of public 
and private outlay at the start. But this would 
meet only part of the demand for better water, 
as the present supply is unfit for a variety of 
purposes besides drinking and cooking. 

Lake Erie is not only 250 miles distant, but is 
103 ft. below the principal reservoir now in use, 
and the water would have to be lifted 378 ft. over 
a divide. The estimated cost of the conduit alone, 
the report seems to say, would be $40,000,000, 
not including the lake intake. 

No estimate is submitted for the sandbar 
scheme, it being considered utterly impracticable 
to develop and maintain so large a quantity of 
water in this manner, besides which this partic- 
ular sandbar is not as suitable as many others 
for water supply purposes. 

In the Ohio River scheme recommended by the 
commission, the river pumping station would be 
so located that its foundations would form the 





intake pier. Provision -would be made for six 
20,000,000-gallon low-lift pumping engines, of 


which only four would be piaced at the start. 

From the river pumps the water would be 
forced 13,400 ft. through two 60-in. cast-iron 
mains to six 50,000,000-gallon subsiding reser- 
voirs, each 30 ft. deep beneath the flow line. It 
is assumed that not more than one of these res- 
ervoirs would be out of service at a time, and 
that four to five days subsidence will be possible. 

Alongside of the subsiding reservoirs would be 
eleven sand filter beds, each with a net area of 
two acres, designed to filter 3,000,000 gallons an 
acre a day. It is assumed that but one of these 
beds would be out of service at a time for clean- 
ing, thus giving a daily filtering capacity of 60,- 
000,000 gallons. 

From the filters water would pass to a 20,000,- 


000-gallon clear water basin, covering four acres, 
from which it would go to the high-service pumps, 
which may be placed so as to receive the water 
under a head of from 40 to 50 ft. There would 
be provided here four 20,000,000-gallon pumps, 
with space for two additional. The force mains, 
two in number, would be of 60-in. cast iron, 8,082 
ft. long. 

There would be two high-level reservoirs, 30 ft. 
deep, each with a capacity of 100,000,000 gallons. 
From these a 78-in. cast iron main, 32,751 ft. long, 
would lead to the present Eden Park reservoir. 
High water in these reservoirs would be 52. low 
water, 24 ft. above the flow line of the Eden Park 
reservoir, giving conduit deliveries of 138,000,000 
and 90,000,000 gallons, respectively. The engi- 
neers state that estimates showed cast iron cheap- 
er than steel for this main, much to their sur- 
prise. . 

The total estimated cost of the proposed works, 
as outlined above, is $6,500.000. This on the 
basis of an ultimate consumption of 120,000,000 
gallons a day, of which only 60,000,000 gallons 
would be provided at the start. The items in the 
estimate are as follows: 


Low service pumping station............++++- $249,681 
Two 60-in. cast iron force mains to settling reser- 


WRN. i wk ike cakes Kc bcees | cabaeen ence 77112 
Six 50,000,000-gallon settling reservoirs...... 1,047,420 
Eleven 6,000,000-gallon filters (open).......... 948,783 
Conduits to high service PUMPS.........-.+--++ 69,199 
High service pumping station...........+++.. 157,494 
Two 60-in. force mains to high service........ 258, 
Two 100,000,000-gallon reservoirs...........- 808,239 
78-in. cast-iron supply main..........++..+. 1,045,183 
Eight 20,000,000-gallon triple expansion pump- 

ing engines, with boilers complete.......... 760,000 
Engine and boiler foundations.........-.+++++ 65,124 

$5,886,242 
Engineering and superintendence; items not 

se Se dished: contingencies and expense.. 588,624 

eT , vivcok a) abate ba bee Cabemanees Akane $6,474,867 


MELAN CONCRETE AND STEEL ARCH BRIDGE, 
TOPEKA, KANSAS. 
(With inset.) 

The largest concrete and iron arch bridge ever 
attempted in this country has just been put un- 
der contract at Topeka, Kan. This bridge was 
designed by Keepers & Thacher, Civil Engineers, 
Detroit, Mich., upon the Melan system, which, as 
will be remembered, consists in imbedding a 
series of girders curved to the form of the arch 
in concrete which forms the main body of the 
structure. The two most notable bridges of this 
type so far constructed in America were de- 


scribed in detail in Engineering News of Oct. 3 “ 


and Nov. 7, 1895, and in the accompanying cuts 
and inset sheet this week the large bridge at 
Topeka is illustrated in much detail. The con- 
siderations which lead to the adoption of this type 
of bridge here were its beauty and strength and 
low cost. The authorities wanted a handsome 
and imposing structure and one strong enough to 
carry a brick pavement and stone sidewalks, and 
the designing engineers believed that the Melan 
arch would satisfy these conditions, be more per- 
manent than an iron structure, and cost but little 
if anything more. 

As the contract for the Topeka bridge was let 
as recently as March 27, it will be understood 
that the methods of construction outlined here 
are those specified by the engineers and may be 
departed from to some extent, thcugh probably 
not in any of the principal features. Likewise it 
is evident that dilficulties of construction may be 
encountered which cannot be foretold at the pres- 
ent time. All cf these points we may touch upon 
at a future time, but here attention will be di- 
rected to the design of a structure which un- 
doubtedly ranks among the largest, if it is not 
actually the largest, Melan arch bridge in the 
world. 

Fig. 1 is an elevation of the bridge, which con- 
sists of five spans, one 125 ft., two 110 ft., and 
two 9714 ft., and carries a roadway 26 ft. wide and 
two 7-ft. sidewalks. The arches are carried on four 
concrete piers, and two abutments of the same 
material, and the bridge crosses the Kansas 
River, which is a broad, shallow stream, having 
a bed of from 5 ft. to 10 ft. of soft sand, overlying 
a stratum of hard cemented sand, which forms a 
good foundation bed. It should be stated also 
that the new bridge replaces an old six-span 
iron structure of considerably greater length. 

Substructure.—The substructure consists of four 


piers and two abutments of concrete supp.) 
on clusters of piles driven through the sand 
to a firm bearing. In piers 2 and 3 there ar-. 
piles, each placed 3 ft. ¢. to c. The piles a; 
be straight grained, close trimmed and p.. 
white oak or yellow pine, with 14-in. butts » 
10-in. points, driven until the penetration <« 
not exceed % in. under a 2,250-lb. hammer ; 
ing 25 ft., and are to be cut off 6 ins. below 
water. In piers 1 and 4 there are 108 piles «¢, 
and in each abutment there are 90 piles, spa 
and driven in all cases as described above. | 
circling the bearing piles for each foundat 
there is to be a permanent cofferdam of Wa 
fleld or other equally good sheet piling, insid. 
which the earth is excavated several feet be! 
the tops of the piles, and the space filled 
natural cement concrete to within 1 ft. bei 
low water, at which point the footing course 
Portland cement concrete is to begin. 

On top of this concrete footing are to be by 
the solid concrete piers and abutments as follv 
On the exposed surfaces for at least 1 in. + 
material is to be 1 part Portland cement and 
parts sand; for the next 7 ins. it is to be 1 pa: 
Portland cement, 2 parts sand and 4 parts broke: 
stone of hazel nut size; for the remainder it is : 
be 1 part Portland cement, 4 parts sand ani 
parts broken stone of size to pass a 3-in. rin: 
except for the part above the cornice where it 
to be 1 part Portland cement, 3 parts sand and | 
parts broken stone of size to pass a 2\%-in. rin 
In construction the work is to be continuous «) 
each footing course, on each body from footin 
course to cornice, and on each cornice from ti; 
of body to springing line of the arch. In joining new 
concrete with old, the surface of the old concre: 
is to be roughened, cleaned and wetted, and th» 
covered with a thin layer of 1 part Portland «: 
ment and 2 parts sand mortar on the top of whic! 
comes the new concrete. 

Forms are made for each pier and abutment 
in which the concrete is to be laid. Fig. 2 shows 
the construction of a pier form and Fig. 3 that 
of an abutment form. To shape the cornic: 
molding, panels and other ornamental 
small molds are to be attached to the larg: 
forms at the requisite points. Further on infor 
mation will be given regarding the quality of 
material used in the concrete work, and this with 
the foregoing description and the illustrations 
will give a clear idea of the pier and abutment 
construction. 

Superstructure.—The first work on the super- 
structure will be the construction of the false- 
work. As shown by Fig. 2 this consists of a pile 
trestle-work carrying a centering having on its 
top a form or mold in which the concrete is to be 
deposited. The pile trestle-work is immovable, 
but the centering is supported on it by means of 
plungers fitting into boxes partly filled with sand, 
the idea being to lower the centering by drawing 
off the sand from the bottom of the boxes. The 
upper chord of the centering conforms closely to 
the intrados cf the arch, and has on it a trans- 
verse lagging of 4-in. planed material covered 
with double saturdted, waterproof, oiled sheath- 
ing paper. The form for shaping the face of the 
arch ring and spandrels is to be constructed on 
top of the centering as shown by the detailed 
drawings in Fig. 2. These drawings are for the 
110-ft. spans, but the style of construction is the 
same for the 125-ft. and the 9744-ft. spans. 

Figs. 4 and 5 show the arrangement and con- 
struction of the steel arches for the different 
spans, which form the metal skeleton of the 
bridge. There are twelve of thesearches placed par- 
allel and 3 ft. apart c. to c., each being a lattice 
girder made up of plates and angles, and con- 
structed in sections which are spliced as shown 
by the detail drawings. These arches are not 
braced together laterally except, of course, by the 
conerete with which they are completely sur- 
rounded and whose extent is shown by the draw- 
ings. 

In constructing the concrete arch ring the work 
is to be done in longitudinal sections, or ribs, each 
of which is to be wide enough transversely to in- 
clude at least one steel rib. Forms with sides 
vertical and parallel to the axis of the bridge 
and to each other are to be used in constructing 
these sections. Work on each section is to be 
continuous, and to begin at the’ haunches, ad- 
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‘ing on both sides to the crown. The connec- 
s between sections or ribs are to be made 
the same way as the connection between the 
and new concrete work in the piers which 
« deseribed above. 

ollowing the construction of the arch ring 
nes the construction of the spandrel walls, 
ch are built in forms constructed as shown by 
s. 2 and 3. Each wall from keystone to spring- 
line and each pier wall is to be a continuous 

ece of work. It will be noticed from Fig. 6 

it this construction of the spandrel walls re- 

iires a large number of moldings, panels, con- 
jes, and other ornaments. The panels and sim- 
»ler ornaments are to be molded in place, but the 
eystones, brackets, consoles, etc., are to be 
molded separately and set in place as the work 
progresses to the proper points. The face of 
hese detached ornaments is to be of 1 part Port- 
ind cement and 3 parts sand mortar *% in. to 
\\4 ins, thick, while the body is to be 1 part 
Portland cement, 3 parts sand and 3 parts peb- 
bles or small crushed stone. The same composi- 
tion of materials is to be used for ornaments 
molded in place, viz., the cornice, railing posts, 
panels and curbstones. 

The general character of the concrete and metal 
work for the bridge will be clearly understood 
from the foregoing description and illustrations, 
and the quality of the material to be used and 
workmanship to be required may now be con- 
sidered. 

For the steel ribs the specifications require that 
the steel shall be open hearth with a maximum 
of 0.08% phosphorus, an ultimate strength of 60,- 
000 Ibs. to 68,000 Ibs., an elastic limit of not less 
than one-half this ultimate, an elongation not less 
than 28% in 8 ins., and a reduction of area of not 
less than 40%. It must also withstand cold bend- 
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than 140 Ibs. per sq. in., and, after 28 days, not less 
than 200 Ibs. per sq. in. Specimens prepared from a 
mixture of 1 part cement and 3 parts sand (parts 
by weight) and immersed, after 24 hours, in water to 
be maintained at 176° F. shall not swell or crack, and 
shall, after seven days, develop a tensile strength of 
not less than 140 Ibs. per sq. in. Cement mixed neat 
with about 27% of water, to form a stiff paste, shall, 
after 30 minutes, be appreciably indented by the end of 
a wire 1-12 in. in diameter, loaded to weigh % Ib. 

Cement made into thin cakes on glass plates shall not 
erack, scale or warp under the following treatment: 
Three pats shall be made and allowed to harden in 
moist air at from 60° to 70° F.; one of these shall be 
subjected to water vapor at 176° F. for three hours, 
after which it shall be immersed in hot water for 48 
hours; another shall be placed in water at from 60 
to 70° F., and the third shall be left in moist air. 
Samples of one-to-two mortar and of concrete shall be 
made and tested from time to time as directed by the 
superintendent. All cement shall be housed and kept 
dry till wanted in the work. Storage rooms and rooms 
and apparatus for the tests shall be furnished by the 
contractor, and all tests shall be made entirely at his 
expense, and under the direction of and to the satis- 
faction of the superintendent. The contractor's attention 
is called to the severity of these Portland «ri.ent tests, 
which will be strictly adhered to. It is not probable 
that any American Natural Portlands (so called) will 
meet these requirements. The contractor may do well 
to secure manufacturer's guaranty before allowing ship- 
ments to be made. 

The concrete shall be composed of clean, hard, broken 
limestone (or gravel with irregular surfaces) and cement 
mortar in volumes as hereinafter described. The sand 
shall be clean, sharp, Kansas River sand, washed en- 
tirely free from earth and loam. If obtainable, a mix- 
ture of coarse and fine sand shall be used. Approved 
mixing machines shall be used. These machines must 
be kept clean and no accumulations of old mortar shall 
be allowed to form in them. The ingredients shall be 
placed in the machine in a dry state and in the volumes 
specified and be thoroughly mixed, after which clean 
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parts sand shall be used and shall be laid in the same 
manner as specified for laying the facing. 

Returning now to Fig. 6, it will be seen from 
the cross section that there remains considerable 
space to be filled in between the spandrel walls 
over the haunches. This filling is to be done with 
sand or earth tamped hard. The pavement is 


to rest directly on this earth, and is to consist of 
6 ins. of 1 part natural cement, 2 parts sand and 
4 parts broken stone concrete, covered with one 


layer of brick set edgewise on 2 ins. of sand. The 
construction of the sidewalk is clearly shown by 
Fig. 6, it being of 1 cement, 2 sand, 4 broken 
stone covered with 1 in. of 2 cement to lsand mor- 
tar. At piers and abutments a “%-in. strip of 
pine is placed transversely across and extending 
from top to bottom of the concrete walk to allow 
expansion. It may be noted here also that ex- 
pansion joints are provided in the spandrel walls 
at piers and abutments 

The minor features of the bridge are clearly 
enough shown by the illustrations to need no 
explanation. As stated above the structure was 
designed by Keepers & Thacher, Civil Engineers, 
Detroit, Mich., and we are indebted to these gen- 
tlemen for the matter from which our illustra- 
tions have been made 


Since the above was in type we have received 
from Mr. H. V. Hinckley, the engineer in charge 
of the work, a report of the results of:the letting 


which took place on March 27 
were as follows: 


The bids received 


Keepers & Thacher, Detroit, Mich.. ... $125,000 
Richardson & Young, Chicago ore eosee 131,000 
Ulrich Bros., Manhattan, Kan........... . 134,400 
Sooysmith & Co., New York......... 142,225 
Christie & Low, Chicago. ......... ods wseeee 144,006 
Willard & Cornwell, Guthrie, Oklahoma........ 144,900 


As the total length of the bridge out to out of 
abutment is 605 ft., this would make the cost per 


FIG. 1.—ELEVATION OF MELAN CONCRETE AND STEEL ARCH BRIDGE; TOPEKA, KAN. 


ing 180° around a curve whose diameter is the 
thickness of the plate, and a drifting test by 
which a %4-in. hole 14 ins. from edge of plate is 
enlarged to 14 ins. in diameter. The workman- 
ship is required to be first class. No oil or paint 
is to be applied to any member and all metal 
work is to be ‘thoroughly cleaned before being 
covered with concrete. 

Naturally, especial attention is given to the 
quality of the cement and the mixing of the con- 
crete. The following are the main clauses of the 
specifications on these points: 


The Portland cement shall be a true Portland cement, 
made by calcining a proper mixture of calcareous and 
clayey earths; and the contractor shall furnish one or 
more certified statements of the chemical composition of 
the cement and of the raw materials from which it is 
manufactured. Only one brand of Portland cement shall 
be used on the work, except with permission of the 
superintendent, and it shall in no case contain more 
than 2% of magnesia in any form. The fineness of the 
cement shall be such that at least 98% shall pass through 
a standard brass cloth sieve of 74 meshes per lin. in., 
and at least 95% shall pass through a sieve of 100 meshes 
per lin. in. Samples for testing may be taken from each 
and every barrel delivered as superintendent may direct. 
Tensile tests will be made on specimens prepared and 
maintained until tested, at a temperature of not less than 
60° F. Each specimen shall have an area of 1 sq. in. 
at the breaking section, and, after being allowed to 
harden in moist air for 24 hours, shall be immersed 
and retained under water until tested. The sand used 
in preparing the test specimens shall be clean, sharp, 
crushed quartz, retained on a sieve of 30 meshes per lin. 
in. and passed through a sieve of 20 meshes per lin. in. 
and shall be furnished by contractor. No more than 23 
to 27% of watér, by weight, shall be used in preparing 
the test specimens of neat cement, and in making the 
test specimens 1 of cement to 3 of sand no more 
than 11 or 12% of water by weight shall be used. Speci- 
mens prepared from neat cement shall, after seven days, 
develop a tensile strength not less than 400 Ibs per sq. 
in. Specimens prepared from a mixture of 1 part 
cement to 3 parts sand (parts by weight) shall, 
after seven days, develop a tensile strength of not less 


Keepers & Thacher, Detroit. Mich. ; Designing Engineers. 


water shall be added and the mixing continued until 
the wet mixture is thorough and the mass uniform. No 
more water shall be used than the concrete will bear 
without quaking in ramming. The mixing must be 
done as rapidly as possible, and the batch deposited in 
the work without delay, and before the cement begins 
to set. Stone must be entirely free from earth and 
earthy surfaces. Thin splints or leaves of stone, easily 
broken with fingers, will not be allowed to go into the 
work. The quality of stone and the crushing must be 
acceptable to the superintendent. 

The grades of concrete to be used are as follows (parts 
by volume): For the arches, 1 part Portland cement, 2 
parts sand and 4 parts broken stone, hazel nut size, from 
% in. to 1 in., except for the exposed faces and soffits 
of the arches, which shall have at least 1 in. in thickness 
of mortar composed of 1 part Portland cement and 2 
parts sand. For the piers, abutments, spandrel and wing 
walls: On the exposed surfaces for at least 1 in. thick, 
1 part Portland cement and2 parts sand; for the next 7 ins., 
1 part Portland cement, 2 parts sand and 4 parts broken 
stone of hazel nut size. For the remaining portions: 1 
part Portland cement, 4 parts sand and 8 parts broken 
stone of size to pass through a 3-in. ring; except such 
portions of the interior of the piers and abutments 
as are above the top of the cornice, or elevation 15.75 
ft. above low water, which shall be composed of 1 part 
Portland cement, 3 parts sand and 6 parts broken stone 
which will pass through a 2%-in. ring. 

No plastering of surfaces will be allowed nor any prac- 
tice that will develop planes or surfaces of demarkation 
other than those hereinafter described. Immediately after 
the removal of any forms or centers, sand and cement 
shall be sifted on the surfaces and the surfaces rubbed 
hard with a float as :may be directed ky the superintend- 
ent. During warm and dry weather and whenever the 
superintendent shall direct, all newly built concrete shall 
be kept well shaded from the sun and well sprinkled 
with water at the surface for several days or until well 
set. There must be no definite plane or surface of de- 
markation between the facing and the concrete backing. 
The facing and the backing must be deposited in the 
same layer and well rammed in place at the same time. 
In connecting old concrete with new, in the planes here- 
after described, the old concrete shall be cleaned and 
roughened and soaked with water, and at the points 
of contact a mortar composed of,1 part cement and 2 


lineal foot for the entire structure $180.40 by the 
lowest bid. The award of the contract has not 
yet been decided, as the next to the lowest bid- 
ders secured an injunction against an award to 
the lowest bidders, on the ground that they had 
an unfair advantage in that they had prepared 
the plans and specifications. 

In justice to Messrs. Keepers & Thacher it 
should be said that we understand that they had 
promised to submit a bid of not more than $135,- 
OOO for the work, as a guarantee to the county 
that the cost of the structure should not be so 
excessive as to make its construction not. feas- 
ible. 


<a - 

A WATCH WITH THE HANDS MOVING FROM 
right to left is being made by Swiss watchmakers. It 
is designed for the markets of Turkey, Japan and other 
Oriental countries where the natives read all writing in 
the reverse direction from that common among Westorn 
nations. There is said to be a demand for such watches 
and the European maker sets a good example to many of 
our own manufacturers by meeting this demand and 
adopting its product to the customs of the native con- 
sumer. 
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THE PRUSSIAN STATE RAILWAYS, says Mr. Moore, 
U. S. Commercial Agent at Weimar, returned, in 1895, 
gross receipts of $244,467,174, or more than half the 
revenue of the state from all sources; this gross revenue 
being $461,981,800. Out of these gross receipts from 
railways, $53,240,600 were paid for interest on working 
capital and sinking fund account, and $140,175,574 rep- 
resented the operating expenses; the net carnings turned 
into the state treasury were consequently $51,051,000 
According to this statement the operating expenses were 
a little less than 60% of the gross receipts The sum 
of $6,188,000 is set aside for repairs, in 1896-97, and 
$9,163,000 is to be expended in purchasnig 386 new loco- 
motives, 479 passenger cars and 5,750 freight cars. In 
addition to the latter item 4,600 more freight cars are t» 
be bought and paid for out of the ‘extraordinary fund.” 
The total number of freight cars owned in 1896 will 
be 234,350. The sum of $4,046,000 is set aside for bene- 
ficiary purposes in the budget for 1896-97, and $3,432.- 
000 is to be devoted to taxes and other public contri- 
butions, 
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SEWAGE FILTER BEDS AT WATERLOO, ONT. 


A great obstacle encountered by many small 
towns desiring sewerage systems, and having 
limited financial resources, is the lack of natural 
facilities for disposing of the sewage. The fre- 
quency of this difficulty will increase very rapidly 
in the future, owing to the growth of urban popu- 
lation and a greater appreciation of the value of 
keeping streams, lakes and ocean beaches in their 
natural state of purity. it often happens that the 
cost of sewage purification works alone would go a 
long way toward sewering a whole town, provided 
only the matter collected could be dumped un- 
treated into the nearest stream. 

A good example of what can be done in the way 
of providi- g a sewerage and sewage purification 
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E. Fig. 1.—Plan of, Sewage Filter Beds at Waterloo, Ont. 


system, with means to purifiy the sewage, all with 
out incurring much indebtedness, is afforded by 
the experience of Waterloo, Ont. The town voted 
$15,000 for providing sewerage facilities, $10,000 
of which was for a gravity outlet sewer and $5,000 
for the purchase and preparation of filter beds 
Ten acres of land were bought tor a little less than 
$1,000. The outlet sewer was built in 1894 and 
some lateral sewers were put down in 1895, The 
cost of these will be met by the frontage tax sys- 

- tem. The engineer for the system is Mr. Herbert 
J. Bowman, Town Engineer of Berlin, Ont., who 
also carried out the construction of the disposal 
area for that town, described in Engineering News 
of April 6, 1893. 

Ten filter beds have been laid out, as shown by 
the accompanying plan, Fig. 1. Of these Nos. 3, 4, 
5 and 6 were practically completed on Dec. 17, 
1895, requiring only about 500 cu. yds. of gravel 
filling to bring them to grade. It is expected that 
they will be in use by or before June 1, 1896, 
Beds Nos, 1 and 2 will probably be completed and 
put in use during 1896. 

The land consists of sand and gravel. Each of 
the beds constructed is 182x200 ft., giving an area 
of 26,400 sq. ft., or 2.4 acres for the four beds, 





Fig. 2.—Drain Tiles, Gutters and Joint Covers. 


Probably this area includes the embankments, for 
it is stated that the six beds, when completed, will 
give an available area of about three acres. 

The carriers for distributing the sewage to the 
beds are shown by the plan. No screening chamber 
will be used. Mr. Bowman states that the neces- 
ity for screening at Berlin has not been felt. 


The outlet chambers are of brick, 2x3 ft. inside 
measurement, with temporary weoden covers and 
9-in. sewer pipe outlets to the beds. All the car- 
riers are closed pipe, covered at least 2 ft. deep, 
no half-pipe surface carriers being used, as is com- 
mon elsewhere. 

The 3-in. agricultural tile underdrains are laid 
10 ft. apart in a gutter of 5-1n. half-tile and with 
joiut covers of quarter-tile. as 
shown by the sketch, Fig. 2. 
This arrangement Mr Bowman 
credits to Col. Geo. E. Waring, 
Jr., M. Inst. C. E. (“Sewerage 
and Land Drainage,” p 292). 
The cut in Col. Waring’s book, 
however, shows caps of some- 
what less than half-tile, in- 
stead of quarter tile. The ma- 
terial for these underdrains 
cost about 21, ets. per lin. ft of 
finished drain and the laying 
cost 3ly ets.. or a total of 6 
cts. per lin. ft.. which for the 
10,545 ft. put down aggregated 
$633. This cost includes trench- 
Fig. 3.—Inspection ing, laying the tiles complete 





Chamber. and back-tilling with grave] 
dumped along the trench under 
another contract. The gravel for refilling 


was fine material hauled about one-fourth 
mile for 20 cts. per cn. yd. A total of 1,856 
cu, yds. of gravel were used, costing $371. After 
the tile were laid part of the earth from the 
trenches. consisting of fine sand and clay loam, 
had to be removed ata cost of $129. These two 
items, gravel and dirt removal, aggregated $500, 
and added to the $633 given above make $1,133, 
or about 10%4¢. per lin. ft. for all the material and 
labor required in putting down the 10,545 ft. of 
underdrains. The tile were placed about 4 ft. be- 
low the surface. Mr. Bowman states that the 
price paid lor laying the tile, 312 cts. per lin. ft.. 
‘*seems very small, but the contractor was able to 
pay all his men out of it, though he probably had 
very little, if anything, left for his own time.” 

The inspection chambers indicated on the plan 
might be termed miniature manholes, and are 
shown in the sketch, Fig. 3. 

The main underdrain is of 9-in. sewer pipe with 
a fall of lin 800. Near the upper end of the un- 
derdrain the creek is at a higher level than the 
underdrain, muking it possible to flush the latter 
directly from the creek. A connection may be 
made for this purpose at the southwest corner of 
bed No. 5. 

All work on the beds was done by contract. The 
earth excavation, consisting of the removal of sur- 
face soil and the forming of embankments. was 
done with drag-scrapers at 12 cts. percu. yd. From 
beds Nos. 1 to 6 there were removed and formed 
into embankments 3,050 cu. yds. of material at a 
total cost of $366. Some of the material from the 
underdrain trenches was gravel of such a character 
that it could be used in grading up the beds. This 
was distributed over the beds, and in addition 
about 1,000 cu. yds of gravel were hauled on for 
20 cts. per cu. yd., or $200. 

The items of cost already mentioned makea total 
of $1,699. Mr. Bowman states that the additional 
expenditures for carriers and outlet chambers has 
been about $300, making $2,000 for the work done 
to date. The work done on beds Nos. 1 and 2 will 
probably offset that remaining to be done on beds 
Nos. 3, 4,5 and 6. The cost of the land for the 
four beds was $240. 

We are indebted to Mr. Bowman for the above 
information and for the blue print and sketche 
from which the illustrations were prepared. 


REPORT ON FILTERING PASSAIC RIVER WATER FOR 


JERSEY CITY. 


The long-continued delays in securing a water 
supply for Jersey City from some unpolluted 
source has more than once turned the attention 


of its citizens towards the possibilities of puri- . 
fying the Passaic. A year ago the officials took 


the matter up and asked for bids on purifying 
the present supply, bids on new supplies under 
various plans being invited at the same time. The 
specifications for water purtfication, through 
some reasons never explained by those in au- 
thority, were so drawn as to make bona fide bids 


impossible. Besides requiring certified ch.. 
$100,000 to accompany each bid, the sam, 
the far more expensive works for an entir:-) 
supply, the specifications laid down an 
sible standard of purity. This standa: 
identical with that for pure upland stream, 
would have required a filtering plant to 
chlorine, which is not only impossible, but 
be of no advantage if accomplished. Rey 
the removal of bacteria, the specificati., 
filtration were silent. No bids were recej, 
filtration a year ago, and the other bids 
finally rejected. Later other bids were s. 
and contracts awarded for both permane: 
temporary supplies from the New Jersey ul 
The permanent contract having been recent! 
nulled by the courts, and the East Jersey \ 
Co, not being able to furnish the full tem, 
supply, the Jersey City Board of Trade a, 
“Evening Journal’ engaged Mr. Allen Haz. 
Noyes & Hazen, Boston, to report on the | 
bility and cost of obtaining pure water 
the Passaic River near the present pumping 
tion. 

The Passaic River above the Jersey City i: 
has a drainage area of 920 sq. miles. The ; 
mum daily flow of the river at this point is j:« 
000,000 gallons. Six miles above is the cit 
Passaic, and 16 miles above is Paterson, 
populations of 13,028 and 73,347, respectivel 
1890. The sewage of these cities goes ints ; 
river untreated. Moreover, the city of Ne 
begins just below the intake, and extends to th 
mouth of the river on Newark Bay, and as th). 
current of the river at the intake is reverse: 
every tide, it is not alone the sewage of 
cities above that contaminate the stream, . 
though Mr. Hazen considers the upstream pv! 
tion of the most importance. Seven municipali 
ties are cited by Mr. Hazen, with an aggregat: 
population of 245,722 in 1890, as discharging s 
‘age into the river below the intake. Part of New 
ark, we believe, sends its sewage into Newark 
Bay, and large portions of the smaller towns 
are without sewers, facts which are not m-) 
tioned in the report; still the case is bad enoug! 
as is shown by the deaths from typhoid fever in 
Jersey City during the past six years, which, to 
gether with the population, have been as follows 


Deaths from typhoid fever 


Per 10,000 

Population. Total. population 
REDD. 000.5 Boece 163,003 148 9.1 
ES an 6-0: ines 166,945 158 9.5 
See 170,887 90 5.3 
1893.......... 174,829 105 6.0 
I Gs 84 0 6:588 178,771 119 6.6 
1806. .........: 381,718 134 7.4 
ROG. a5 204 | wes ennecdnen, 448ene eee a es 6s tet 


Notwithstanding the extreme importance of 
the character of its water supply to Jersey Cit) 
Mr. Hazen could not find that the city had eve: 
had made any chemical or bacterial analyses 
the Passaic water which woutd aid him in his 
studies. He refers to other cities which are using 
filters to purify very bad water, and discusses 
the most notable instances of typhoid outbreaks 
in European cities where filtered water was 
in use, showing that the filters were inadequate 
in area or improperly operated, while some of 
the outbreaks were so mild that they’ would have 
gone unnoticed in this country. 

The plan of purification recommended for Jer- 
sey City is in accord with the bad quality of the 
water. Double filtration is proposed, the first 
series of beds to be constructed and operat! 
much like sewage filter beds, with the purpos 
of removing the organic matter which is som: 
times so great and offensive as to impart a }b:! 
taste and odor to the water. Besides removing «'- 
ganic matter the first filtration would take 0\' 
sediment and a large percentage of the bacteria. 
The beds would be operated intermittently, an‘ 
the rate of filtration would be 1,000,000 gallons 
an acre a day, which is low for water and about 
ten times the rate of sewage filtration under 
the most favorable circumstances. These beds 


_would not be covered. 
“ ‘The second series of filter beds is designed to 


be a safeguard in case of any temporary im- 
perfection in the working of the first, through 
ice, clogging, or otherwise, and at all times to 
complete the purification process. The rate ‘ 

filtration would be 3,125,000 ,gallons per ac? 

These beds would be covered. 
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plant is designed for a daily capacity of 
000 gallons. The proposed site is a few 
t nd feet above the present pumping station, 
same side of the river. Centrifugal pumps 
lift the river water to the first beds, from 
it would pass by gravity to the second beds 
ience through an aqueduct 5,000 ft. long 
present pumping station. Mr. Hazen sug- 
that if the old Cornish engines at this sta- 
hould be replaced by modern high-duty 
ng engines, perhaps enough might be saved 
the operating expenses of the filter plant. 
nerefore includes an item for new pumps 
estimate of cost. 
estimated cost of the various parts of the 
ing plant, including pumps, is as follows: 


1 scren OE: Dame. etek sis 6 babe 0 Wine 06s. vanes GRE,000 

‘ fugal pumping plant, with building complete. 50,000 

2 res preliminary filters.................. 500,000 

8 res final filters, covered.................. 480,000 

ft. MQUCAUCE. 0c cc ens ceccccnccscsvececs 60,000 
10,000,000-gallon high-duty pumping en- 

OB i ocd vdbcs SHCk CLO TE RRTRCS 6 oe nedbMec cd ved 120,000 

tal ..ccas ced. DRG CORMEP aE GwESé. cds eden ace $1,235,000 


the cost per million gallons of operating the 

rs and of pumping the filtered water to the 
istributing reservoir is estimated as follows, 
iking no allowance for fixed charges: 


Pumping to filters.......0 secceseccccccccceccecs $1.00 
Operating preliminary filters .............-ee.0ee 3.50 
Operating final filters . 1.25 


Pumping to reservoir, 165, ft., including friction, at 
5 CUB, POP Phe nccvccccceccccescccccsscccccccccees 9.07 


Total cows G0 sc Rales <b hiied at teG ees eH coperens $14.82 

Obviously the new main pumps and the expense 
of operating them forms no part of the cost of 
filtering the present supply. Omitting these items, 
the estimated cost of the 25,000,000-gallon filter- 
ing plant is $1,115,000, or $44,600 per 1,000,000 gal- 
lons, including centrifugal pumping plant and pure 
water conduit. In the same way, omitting main 
pumping expenses, the estimated cost of oper- 
ating the filter plant is $5.75 per million gallons, 
of which $1 is for lifting the water to the filter 
beds. 

The report raises some points regarding the ad- 
visability of attempting to use a water supply 
demanding such elaborate purification. These 
are discussed on the editorial pages of this issue. 
It must be remembered that Mr. Hazen was en- 
gaged to discuss filtration only, and not to say 
whether pure water could be obtained to better 
advantage from some other source. 


Oe 
RAILS FOR STREET RAILWAYS IN NEW YORK CITY. 


A form of rail which differs materially from 
the ordinary form of rail for street railways has 
been submitted by the Metropolitan Traction 
Co., of New York city, to the Department of Pub- 
lic Works, and after some modification in detail 
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Abram Hewitt, was largely used, but was very 
objectionable on account of the obstruction which 
it offered to vehicle traffic. In 1892 a law was 
passed prohibiting its use, and since then the side 
bearing or step rail has been used almost exclu- 
sively, both strap and girder rails being made with 
this form of head. One form of side-bearing girder 
rail used in this city is shown by section No.1 in 
the accompanying cut, but Mr. E. P. North, M. Am. 
Soc. C. E., Water Purveyor, whose jurisdiction 
extends more or less over street railway matt :rs, 
considers this to be, on the whole, worse than 
the center-bearing rail. This side-bearing rail 
as used on the Lexington Ave. line in New York, 
was designed by the railway company, submitted 
to the State Board of Railroad Commissioners 
and approved by the Board, but it was strongly 
opposed by the city authorities under Mayor Gil- 
roy, as we learn from Mr. Stevenson Towle, M. 
Am. Soc. C. E., the engineer in charge of Street 
Improvements, Department of Public Works. 

In 1890 the engineers of the Broadway cable 
railway designed a grooved-head girder rail, No. 
2 on the cut, which was approved by the New 
York State Board of Railroad Commissioners, 
and was recommended by the Board for use on 
both the Broadway and Third Ave. cable rail- 
ways. This was shown in our issue of Aug. 9, 
1890, and the rail and McConway & Torley joint, 
used on the Broadway line, in our issue of July 
18, 1891. The grant from the Common Council, 
permitting the construction of the cable line, 
specified that side-bearing rails should be used, 
while the authority from the Board of Railroad 
Commissioners was conditional on the use of the 
rail stipulated. It is probable that the city au- 
thorities regarded this as a modified side bearing 
rail, the guard side of the groove being lower 
than the running head of the rail. 

This rail had some objectionable features, how- 
ever, and a little more than a year ago Mr. L. J. 
Hirt, Assistant Chief Engineer, and Mr. W. Board- 
man Reed, Engineer of Maintenance of Way, of 
the Metropolitan Traction Co. (which owns the 
Broadway cable line and several other cable and 
electric lines), designed a new section, which, 
with a slight modification, was adopted by the 
Department of Public Works, and is shown as 
No. 3 on the cut. It is a 99-lb. girder 1ail, with 
a grooved head and an unusually wide wheel 
bearing on the guard side of the groove. As orig- 
inally designed the outer side of the groove was 
considerably flatter than on the section shown, 
with the view of keeping the groove as free from the 
packing of dirt as possible, but this was modified 
by Mr. North’s suggestion, more metal being 
added to the corner of the groove, and the surface 
of the wagon head or guard of the rail being 


ee 4 fo irene OG cerca aoe 





' 
t 
[eevee enone fe snensinth-nigpiigneveneysancs ih 


RAIL SECTIONS OF STREET RAILWAYS; NEW YORK CITY.- 


was accepted by the Commissioner of Public 
Works, who proposes to have its use enforced 
on all new lines. In the early days of street 
railways in this city a heavy flat grooved rail was 
used, as required by the charters and the city au- 
thorities, the weight of rail varying from 30 to 
SU lbs. per yd. After about 1866 the center-bear- 
ing, or Hewitt rail, as designed by ex-Mayor 


made level with the running head. This change 
makes the rail more suitable for general street 
traffic. The rail is somewhat high in carbon, to 
insure good resistance to wear. It is manufac- 
tured by the Johnson Co., Johnstown, Pa., but 
the railway company owns the rolls. In this coun- 
try, as in Europe, the city authorities have 
often required the use of as narrow a iail as 
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possible, with the natural result of causing the 
wear of deep ruts in the paving aloagside the 
rail heads by the wheels of wagons. The new 
rail, with a total width of head of 5'4 ins., gives 
ample bearing for wagon wheels, and nas an 
easy slope to the outside of the eroove, to fa- 
cilitate the turning out of wheels with narrow 
tires. It may be noted that it was for a long 
time claimed that grooved rails could not possi- 
bly be used in this country on account of the 
narrow carriage tires used and the heavy snow- 
falls that have to be dealt with. As a matter of 
fact, it has been shown that the grooved rail is 
entirely practicable, and is far superior to e ther 
the side-bearing or center-bearing rail for paved 
streets. The Metropolitan Traction Co. finds the 
resistance to traction increased somewhat by the 
grooved rail, owing to the dirt, snow and slush 
in the groove, and some of the cars are fitted with 
a scraper for cleaning the groove, this scraper 
being raised at switches, crossings, ete. As the 
street is intended primarily for general traffic and 
not for a right of way for street railways, however, 
this is no reason against the enforcement of the 
use of the grooved rail. The new )-Ib. rail is 
laid from Amsterdam Ave., along 125th St., the 
Boulevard and 130th St. to 12th Ave 

In regard to the action of the New York State 
Board of Railroad Commissioners on the form cf 
rail section for street railways, Mr. Charles R 
De Freest, Secretary to the Board, informs us that 
this Board never approved the center-bearing 
rail for street railways, but, on the contrarv, has 
condemned it. The rail now in use on the Broad- 
way, Third Ave. and Seventh Ave. lines, in New 
York city, was formally approved by the Board 
after investigation and consultation with the 
Commissioner of Public Works of that city. Sec- 
tion 109 of the Railroad Law prohibits strest sur- 
face railways from using what are \nown as cen- 
ter-bearing rails, and provides for the use of 
“grooved or some other kind of rail, not center- 
bearing, approved by the local authorities.” This, 
it will be seen, vests the selection of the par- 
ticular kind of rail to be used in the !ocal tu- 
thorities, and the section relates to rvads in 
cities and incorporated villages. Section 51 of the 
Railroad Law regulates the weight of rails to be 
used on all railways to be constructed in the 
State, but this applies only to steam railways. 
Section 7, of chapter 555, of the laws of 1890, 
provides that a flat or grooved rail should 
be used on horse, electric or other railways con- 
structed or operated on country roads, but the 
T-raii has been very largely used for electric 
lines in smaller towns and on country roads: This 
is all the legislation in relation to the use of 
rails, and was enacted at the sugzeastion of the 


Board. 
LL i — 


A ROPE DRIVE conveying 200 HP. over 500 ft. {fs in 
use at Gardiner, Me., transmitting power from a water 
wheel in the Richards mill to the Copsecook mill. The 
rope is of Manila, 1% ins. diameter, and is passed around 
pulleys with five grooves, its total length being over 
6,000 ft. 


—————o-- 


THE MACHINERY EXHIBITS of the Tennessee Cen- 
tennial & International Exhibition of 1897 are intended 
to be very extensive and comprehensive, and to be of 
such a nature, and so grouped together and arranged as 
to illustrate continuous processes wherever possible. No 
charge will be made for space for the exhibits. There 
will be 2,500 nominal HP. of boilers required to supply 
steam to the engines and pnmps. Engines will be re- 
quired for driving dynamos for 500 are lights and for 
15,000 incandescent lights, and for driving the general 
machinery exhibits. From a suitable reservoir at the 
south end of Machinery Hall water will be pumped into 
a tank 12 ft. wide and 48 ft. long, and 54 ft. above the 
reservoir, and located in the south portico, whence it will 
flow \in a stream over a weir bo&rd, the width of which 
can be adjusted from 48 ft. to 5 ft. This unique feature, 
together with the electrically illuminated fountains and 
jets, will enable the pump-makers to fully test the ca- 
pacity of their exhibits. It is proposed to so connect the 
boilers, engines and pumps that tests of each unit can 
be conveniently made, if deemed desirable. The exhibits 
must be ready for inspection on April 29, 1897. The 
building is under contract to be completed June 1, 1896, 
so that there will be plenty of time for the selection of 
space and the installation of exhibits. Applications for 
space and for additional information should be ad- 
dressed to Prof. Wm. T. Magruder, M. Am. Soc. M. B., 
Chief of Machinery, Nashville, Tenn. 
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We print a letter in our correspondence column 
this week in which the writer declares in no un- 
measured terms that the only method by which 
the engineering profession can be made to enjoy 
the reputation and standing that should rightly 
belong to it, with the compensation that is its just 
due, is by making it what is commonly known as 
a “close” profession—that is, preventing any one 
from practicing the profession unless his fitness has 
been attested by a legally-instituted body of pro- 
fessional men. 

This letter is of interest to us not only by rea- 
son of its subject matter, but because it is writ- 
ten by one of the foremost of American engineers. 
It is thus evidence that those at the head of the 
profession are deeply interested in this matter 
as well as the younger members of the profes- 
sion who feel most severely the competition of the 
incompetent and unqualified. : 

It has been currently believed that the refusal of 
the American Society of Civil Engineers to take any 
action upon the proposal to adopt a code of ethics 
when it was brought up at the meeting of Jan- 
uary, 1894, put a permanent end to projects for 
a closer organization of the profession. It is 
by no means certain, however, that the subject is 
permanently shelved. The action of the Canadi- 
an Society of Civil Engineers in the adoption of 
a code of ethics and in the action taken toward 
organization of the profession upon a “close” 
basis was recorded in our issue of Feb. 13. The 
working of this plan will be watched with great 
interest on this side the border, and should the 
Canadian members of the profession succeed in 
overcoming the many difficulties that stand in 
the way of limiting by law the right of a man to 
follow the profession of engineering, it will doubt- 
less encourage to further action the advocates of 
a similar plan here. 

ie 

The proposal of a syndicate to lease the Brook- 
lyn Bridge railway, and run the present Brooklyn 
elevated trains across it, which was made this 
week to the Mayors of New York and Brooklyn, 
presents on its face some very attractive features. 
Not the least of these is the fact that if the plan 
is consummated it would probably mean the 
adoption of electric motors in place of steam 
locomotives on the Brocklyn elevated lines. The 





present Brooklyn elevated locomotives could 
hardly haul their trains over the long grades of 
the bridge, and though some scheme for the use 
of the cable as an auxiliary might be worked out, 
the advantages of electric traction make that 
system much to be preferred. 

Undoubtedly travellers form Brooklyn to New 
York by either the elevated or surface railways 
ought to be landed in New York without the 
necessity for a change of cars at the bridge ter- 
minal. There are, of course, some engineering 
difficulties in designing a system which would 
provide for the safe moving of both the through 
trains and the trains which carry the bridge traf- 
fic proper; but these ought not to be insurmount- 
able. Evidently the capitalists who have made 
the offer above noted believe they are not, and 
their offer appears on its face to be a very fav- 
orable one. The only feature of the offer which 
we would criticise is that the rental offered for 
a term of years is merely the cities’ present net 
receipts from the railway. In view of the fact 
that the bridge traffic is steadily growing and is 
bound to increase by leaps and bounds for years 
to come as soon as decent traffic facilities are 
provided, any rental should properly be based 
upon the traffic receipts, and no lease should be 
executed under any circumstances for any longer 
period than ten to twenty years. 


perenne 


The recent adoption of standard sections for 
steel beams, channels and angles by the Associa- 
tion of American Steel Manufacturers is a move- 
ment on which the uses of structural steel are to 
be congratulated as well as the manufacturers. 
The latter will gain by being able to roll metal 
for stock more largely than in the past and by 
fewer demands for special sections and odd 
weights, which frequently require so much chang- 
ing and extra work as to absorb the profit on the 
order, notwithstanding the additional price that 
is charged. The manufacturers have now given 
notice that orders for standard sections will 
hereafter have the preference, and purchasers 
who insist on special sections will be obliged to 
wait until “the condition of the mill order books 
will warrant.” But in the end, we may be sure. 
all the benefits which the manufacturer gains 
will accrue to the purchaser in the shape of a 
lower price for a good article, as competition all 
the time tends to reduce the profit of manufac- 
turers to the minimum which will give a fair re- 
turn on the capital invested. 

Oo 

Is cast-iron stronger in Boston than in Chicago 
by some 10 per cent. and stronger still in New 
York, so that a column which will safely bear 
only 79 tons in Chicago will bear 100 tons in New 
York? One would hardly suppose this to be the 
case, and yet the building laws of these seveial 
cities in their provision for the safe :oad on cast- 
iron columns show variations in about this de- 
gree. On another page of this issue, the safe 
load allowed for columns of several different 
sizes in these three cities are shown in parallel col- 
umns, and the contrast should be of interest to 
those who are working to reform the New York 
building laws. On some columns the variation 
is even more striking than that indicated above. 
For example, a 20-ft. column 18 ins. square and 
3 ins. thick may be loaded with 736 tons in Chi- 
cago, while in New York an additional load of 326 
tons is permitted, making the total load 1,062 
tons. Does the Chicago law err on the side of un- 
due safety, or was the New York law framed with 
a tender regard for the interests of the foundry- 
men? The fact that steel columns were discrim- 
inated against in framing the New York law 
sheds some light on this question. 





Cement dealers and manufacturers will find in 
the description of the Melan concrete bridge, 
which forms our inset article in this issue, a re- 
markably severe specification for Portland ce- 
ment—the strictest that we remember for a long 
time on any important engineering work. The 
specification contains, moreover, a direct chal- 
lenge to American Portland cement manufactur- 
ers in the statement that: “It is not probable that 
any American Natural Portland’s (so-called) will 
meet these requirements.” We hope some of the 


American makers will accept this cha 
that the contractors for the structure 

cement makers an equal chance to ; 
the large quantity of cement that wil! 
to carry out this important work. 


——- EE 


THE FEASIBILITY AND COST OF PURIF)\ 
POLLUTED WATER. 


The report on the feasibility and co f puri. 
fying the present water supply of J: Cits 
abstracted elsewhere in this issue, is of 
local interest. Jersey City is genera! 
as having one of the worst water supp! =o 
city in the country. It is said that at 
water is so laden with organic ina' from 
sewers as to give rise to offensive odor 
Such a condition must be accompanied th the 
gravest dangers of typhoid epidemics [f ¢); 
water can be rendered not only tol ible ty 
the senses, but perfectly harmless well 
then there is scarcely a water sup)! n the 
country that would not yield to purificat mak- 
ing the seeking of new and pure natura! source: 
one of financial expediency rather than health 

The report in question was made hy Alen 
Hazen, for Noyes & Hazen, of Boston. 

The Passaic River water is evidently ©onsiq- 
ered by Mr. Hazen as being at times icthing 
more nor less than a highly-diluted sewos., ang 
the facts seem to bear out this assumption. Ir 
is therefore proposed first to treat the \: much 
as weak sewage would be treated—that is, subject 
it to intermittent filtration at what would be 
a high rate for sewage, 1,000,000 gallons per acre 
per day, in uncovered filter beds. This pro- 
cess would probably reduce the liquid in qucstirn 
to pretty fair drinking water, so far asx iom 
from organic matter is concerned. It would also 
remove most of the sediment and a large per- 
centage of the bacteria. That it should do this is 
evident from the fact that the water does not 
contain sufficient organic matter to bring the 
rate of filtration down to less than ten or tyelv 
times that employed for sewage, while, as com- 
pared with the rates employed for other water, it 
is only from 40 to 50% of that practiced on some 
very bad waters where great reductions have 
been made in the typhoid death rates. 

Having done this much for the water. it is 
proposed to subject it to a second filtration at 
only a little over a fair normal rate for water 
that is, to put it through another set of filters 
at a rate of 3,000,000 gallons per day per 
acre. These filters would be constructed with 
the greatest care, and to avoid all risk of a lower 
winter efficiency they would be covered with 
a vaulted masonry roof. The combined filtering 
area would be 33 acres, giving a rate for the 
whole plant of less than 800,000 gallons per acr 
per day, and making, Mr. Hazen states, a larger 
area “in proportion to the water supply than any 
other filtration plant now in exiss2nce, and,” it 
is added, ‘‘the purification secured should be more 
complete.”"' Double filtration, the report states, 
has been used by one of the London water supply 
companies and by the city of Schiedam in Holland 
The latter city takes its supply from the River 
Maas a short distance below the point where it 
receives the sewage of the large city of HRotter- 
dam. Single filtration, the report states, would 
greatly improve the Passaic water at all times, 
and “would probably yield an effluent which 
would not be particularly injurious to health.” 
But it is not considered safe to rely, upon this 
alone. 

No one familiar with the recent advances and 
present status of sand filtration will accuse Mr 
Hazen of lacking in conservatism in his report or 
of recommending a plan which, if carrie! out 
faithfully, both in construction and final opera 
tion, would endanger the lives of any commnity 
Intermittent sand filtration removes pract «ally 
all the organic matter and bacteria from se 45° 
The more diluted the sewage, the easier the ‘ask 
The same process is removing practically the 
bacteria from drinking water in many } °es 
throughout the world to-day, as is testified both 
by bacterial examinations and the low ty) oid 
death rates in those cities. If single filtr tion 
will do this for water an4 sewage, then d uble 
filtration along the lines proposed by Mr. 1! .ze? 
must be as nearly absolutely safe as any process 
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depending in part upon the faithfulness and skill 


of human operatives can be. If neglect occurs and , 


one set of beds gets out of order, a second set 
remains to supplement the deficiencies of the first. 

The possibility and practicability of rendering 
a badly-polluted water safe having been settled, 
any community facing the question of puri- 
fication of such a supply against obtaining a new 
one need consider only sentiment and expediency. 

Nothing can be more incongruous in sanitary 
matters than public sentiment. A community 
will go on year in and out drinking a sewage- 
laden water supply with scarcely a murmur, and 
then when it is proposed to purify the water a 
howl! will go up because one bacterium, or less, out 
of every hundred present may still be left in the 
filtrate, notwithstanding that the chances are 
10 or perhaps 100 to 1 that it will be harmless. 
In other words, people drink unhesitatingly 100 
per cent. of the bacteria in the water for years 
and then quibble over a possible 0.1 or 0.01 per 
cent., or it may be no per cent. at all, of harmful 
bacteria. Again, many a community submits for 
years to the cesspool and privy vault nuisance, 
and then vociferously objects to a proposal to 
locate perfectly sanitary sewage filter beds en- 
tirely outside the town limits. Or still again, 
practically the same things occur in the matter 
of garbage disposal. 

These things aside, there is something repulsive 
in the very thought of drinking water that once 
contained human excrement, although, strange 
to say, people throughout the country submit to 
drinking water and excrement mixed almost 
without a question until it is proposed to remove 
practically the whole of it, and then they cry 
down the proposal because a fraction of one per 
cent. remains, or because the water once con- 
tained this highly objectionable matter. 

Far be it from us to belittle the feelings of 
those who ask for the purest of pure water. 
There is room for an honest sentiment in favor 
of a naturally pure rather than an artificially 
purified water. As some one has well expressed 
it, we want “innocence, not repentance,” in the 
matter of public water supplies. But it may, in 
fact in scores of communities to-day it is, the 
case that grossly impure water is being drunk 
largely because mere sentiment prevents the in- 
troduction of purification plants. 


The legitimate place for this sentiment to have 


full play is in choosing between a larger expendi- 
ture for a naturally pure supply, and a smaller 
one for water artificially but wholly purified. 
How many dollars a million gallons is this sen- 
timent worth to you, taxpayers, is the question 
for city authorities to ask and for the voters or 
their representatives to answer. There are some 
cases where the choice involves no great expense 
in cost and others where a naturally pure supply 
of ample quantity would be almost prohibitory in 
cost. 

As a concrete illustration, let us go back from 
this general discussion to the situation in Jersey 
City. Of coure only approximate figures are pos- 
sible, but there are enough of these available 
on both sides to afford a basis for comparing the 
relative costs of purification as against naturally 
pure water. Here an element is brought in that 
is often but not always involved in such discus- 
sions, the pure supply to be considered would be 
by gravity, obviating the necessity of operating 
the present pumping plant, thus decreasing the 
disadvantage of its greater first cost. Mr. Hazen 
estimates the cost of a 25,000,000-gallon double 
filtration plant for Jersey City as $1,115,000, in- 
cluding extra pumps for lifting the water to the 
beds and a clear water aqueduct. The cost of 
operating this plant is put at $5.75 per 1,000,000 
gallons filtered, including $1 for lifting the water 
about 10 ft. by centrifugal pumps, $3.50 for the 
first filtration and $1.25 for the second. To this 
should be added interest and sinking fund 
charges, which may be assumed at 4% and 2% 
per cent., respectively, a total of 7 per cent., and 
amounting to $78,050 or $855 per 1,000,000 gal- 
lons, thus making the total cost of filtration 
$14.30 per 1,000,000 gallons. As the conditions 
affecting construction at Jersey City are taken 
as fair average ones, these figures may be con- 
sidered as applicable with as bad water else- 
where, except that in many other communities a 
lower rate of interest could be obtained. 


The water supply of Jersey City is pumped 
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toa a small reservoir against a working head of 
about 165 ft. From this reservoir it goes across 
the meadows to storage and distributing reser- 
voirs, and some of it is repumped for high serv- 
ice. The cost of pumping is now very high, Mr. 
Hazen states, on account of the use of low-duty 
pumping engines. He recommends that three 
new 10,000,000-galion high-duty pumps be pro- 
vided at an estimate cost of $120,000, and then 
figures the cost of lifting the filtered water 165 
ft. at 5% cts. per ft. per 1,000,000 gallons, or a 
total of $9.07. Here again there must be added 
fixed charges, which may be assumed as before 
at a total of 7 per cent., amounting to $8,400 
and increasing the pumping charges from $9.07 
to practically $10. No allowance is made for 
fixed charges on the portions of the old pumping 
plant retained in use, since these have already 
been provided and either have been or must be 
paid for whether used or abandoned. Adding 
together the $14.30 of filtering charges and $10 
for pumping, we have $24.30 as the total cost 
per 1,000,000 gallons of delivering double-filtered 
Passaic River water into the present Jersey City 
reservoir. 

From Mr. Hazen’s figures it appears that under 
the conditions existing at Jersey City the total 
charges for filtered water per 1,000,000 gallons 
would be about the same for 50,000,000 as for 
25,000,000 gallons. Curiously enough $25 per 
1,000,000 gallons was the price at which two dif- 
ferent companies offered Jersey City a 50,000,000- 
gallon gravity supply from pure mountain sources 
last summer, the water to be delivered 210 ft. 
above tide, thus doing away with the high as 
well as the low service pumping plant. But until 
the consumption reached 50,000,000 gallons a 
day much higher rates were asked. One of these 
same compsnies offered to build and sell to the 
city a 50,000,000-gallon gravity plant for $5,650,- 
000. The fixed charges on this amount at 7 per- 
cent., the rate assumed above, would be $395,- 
500. The operating expenses for a gravity plant 
would be very light, possibly bringing the total 
yearly charges up to $410,000, which would be 
$22.47 per 1,000,000 gallons for 50,000,000 and 
$44.94 for 25,000,000 gallons a day. 

The above revised estimate for the Passaic River 
water filtered, $24.30 per 1,000,000 gallons, would 
make a yearly charge of about $222,000 for 25,- 
000,000,gallons or $444,000 for double that amount. 
Assuming, as above, 7 per cent. for capital charges 
and allowing 0.25 per cent. for operation, this rep- 
resents a capital outlay of $3,060,000 and $6,120,- 
000, respectively. 

In point of cost the filtration scheme has the 
great advantage of being cheaper than the grav- 
ity, as it is far more susceptible of piecemeal 
construction. If the city were to build a gravity 
plant instead of buying one, it might postpone 
some portions of the work until the consumption 
demanded them, thus reducing the advantages 
of filtration to a greater or less extent. But the 
above figures show over $3,000,000 available for 
a 25,000,000-gallon plant with the same yearly 
charges as for filtering and pumping the same 
quantity. This sum under ordinary conditions 
ought to go a great way toward providing a 
25,000,000-gallon gravity supply which could be 
developed later to twice that amount. 

If the above figures are correct the sentimental 
reasons in favor of a pure mountain supply might 
readily enough outweigh all others in the case 
of Jersey City and lead to its adoption—that is, if 
cost and sentiment alone were to be .considered. 
Unfortunately, there are various complications, 
imagined or real, but thus far potent, in the way 
of a gravity supply, which have been sufficiently 
discussed in past numbers of this journal. Jer- 
sey City has been dickering and delaying for 
years over a new gravity supply. It must be 
gratilying to its citizens to know that, if worst 
comes to worst, it can have safe, pure water from 
its present source. The actual cost of this would 
not be much greater than is now paid for water, 
if Mr. Hazen’s suggestion for improved pumping 
machinery were adopted, since the reduction of 
pumping expenses thus effected would go far 
towards paying the operating expenses of a filter 
plant. 

It is only fair to Mr. Hazen to make clear that 
he was not called upon to give an opinion re- 
garding the relative merits of filtration and a 
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new gravity supply, nor does he advise the ac- 
tual adoption of filtration. All he attempts is 
to show that safe water can be thus obtained 
at moderate cost 

This report cannot fail to be of great value 


as indicating the possibility of making the worst 
water supply safe for human use. Further than 
this, the conclusions which we have drawn frem 
it seem to indicate pretty conclusively that as a 
general thing it will be advisable to seek a pure 
supply rather than attempt to purify so foul a 
one as that used by Jersey City, although there 
may be cases where the relative costs of the two 
plans would be so much in favor of filtration as 
to overbalance sentimental considerations The 
value of pure water cannot be overestimated, but 
the best means of securing it must be settled by 


each community in accordance with local condi- 
tions. There are scores of cities in the country 
to-day where a dangerous water supply could be 
rendered safe or an offensive one pleasant with 
no such elaborate plant as has been reviewed 


above, and with sentimental as well as financial 
considerations all in favor of filtration 


— 


LETTERS TO THE EDITOR. 


The Coroner’s Verdict in the Bedford Bridge Accident. 


Sir: In your issue of March 19 you have published the 
Coroner’s verdict in the Bedford bridge accident. As 
this verdict held the writer responsible for the failure 
of the bridge and as such finding was wholly unjust and 
entirely withough support in evidence I will ask you 
to state the following facts: 

First. That the writer 
tions, drew the plans nor inspected the work after it 
finished, it not being any part of his duty to do so. 

Second. Every detail connected with the bridge which 
came within the scope of the writer’s duty was carefully 
and correctly executed. 

Third. That the principal 
of such a nature as to render it impossible for any one 
to say how it occurred, and this fact was entirely ig- 
nored by the Coroner although plainly in evidence; and 
that the above statement is true is shown by the fact 
that the charge against the writer was dismissed after 


neither composed the specifica- 
was 


cause of the accident was 


all the evidence in support of the same was in, the Jus- 
tice holding that the evidence failed entirely to establish 
a case. 


In view of the above it would seem hardly necessary 
to offer any comment on the unjustifiable manner in 
which the Coroner acted. I will, however, venture to 
eall attention toe his laughable attempt to reform the 
business of railroad bridge building; his ridiculous lan 
guage expressing his intense desire to find that somebody 
had committed a crime and finally the absurdity of his 
charging the responsibility for the accident on one who 
had no connection at all with any of the causes leading 
to it. 

When an ignorant or obtuse Coroner under existing 
law has in his power to cause the arrest of a citizen 
and subject him to the annoyance and expense of defend- 
ing a grave charge and that, simply trom an mmexcusable 
desire ‘‘to do something’’ there can scarcely be a ques- 
tion as to where reform should begin. 

Respectively yours, 
March 27, 1896. 


J. M. Braly. 


Canton, O., 


* 


The Mobility of Molecules of Cast Iron. 


Sir: The writer read with great interest in your issue 
of Feb. 27 the paper presented at the meeting of the Am. 
Inst. M. E., by Mr. Alex. E. Outerbridge, wherein he pre- 
sents the structure of cast iron in a new aspect. No 
doubt the matter has been received by many with more 
or less incredulity and criticism. While not at all wish- 
ing to discuss the matter as presented by Mr. Outerbridge 
the writer takes the liberty to call attention to certain 
apparently analogous phenomena, as for instance the 
fact that steel, tested the day it is rolled, will, as a rule, 
not show as high a tensile strength as when the same 
material is tested some days or weeks after. A similar 
phenomena is the elastic reaction of metals continuing 
for days, and the often perplexing observations made in 
connection with taking the elastic limit. 

Any one who has been a close observer of the behavior 
of metals, old and new, under the most varying con- 
ditions, is hardly prepared to discard Mr. Outerbridge’s 
statements with a sneer, though great caution must be 
exercised not to jump to conclusions and be misled into 
drawing conclusions from the properties, or supposed 
properties, of one metal to the properties of other metals 
or other properties of the same metal. Physical metal- 
lurgy presents many perplexing questions to the patient 
inquirer, and the writer believes some things connected 
therewith can be better explained if we look at metals 
as if they were minerals and study their structure by 
the laws of crystallization of mineral matter. The the 
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ories advanced by Moll (1854), Redtenbacher (1857), 
Spangenberg (1870), in regard to the molecular structure 
of matter and the forces governing their attraction or 
repulsion would make the conclusions drawn by Mr. 
Outerbridge plausible as far as metals are concerned 
which are in their primary, that is, newly cast, con- 
ditions. 

In making the above remarks the writer's only object 
is to encourage interest in the study of the physical 
properties of metals, which is always highly interesting 
and frequently of great educational and practical value— 
if we guard ourselves against jumping at conslusions. 

Altoona, Pa., March 9, 1896. P. Kreuzpointer. 


A Combination Steam and Electric Locomotive. 


Sir: As a practical railway engineer I concur to a 
considerable extent with the opinions expressed in your 
eattorial domments on the combined steam and electric 
locomotive described in your issue of March 12, and 
which I designed for the Ohio River, Madison & Central 
Electric Ry., in Indiana. I do not desire to have the 
reputation of being the first American engineer to take 
honors (if any) from the crude design and arrangement 
of the Heilman locomotive in use in France, by being the 
first to advocate the type in this country. For somewhat 
over a year a number of capitalists in this city have 
held that it is practical to so improve upon the idea as to 
produce results of a highly satisfactory nature, and in 
this opinion they have been, and are supported by several 
electrical experts, while a very learned editorial writer 
for the Boston ‘‘Herald’’ has at intervals during the 
past year advocated the same idea expressed by these ex- 
perts, so when they came to me to prepare designs ana 
plans for such a locomotive I endeavored to combine 
the best results in steam and electrical engineering, and 
made tests of models of large size with the results you 
have described. 

The driving gear uses no mechanism of the character 
of the Holman or Fontaine engines, but a simple and 
effective driving gear, better adapted for an electric 
motor than gears, and this is really the only part of the 
design patented, 

As to the question whether there is anything gained by 
the combination over direct application by the simpler 
means you refer to, I believe that I have reached in my 
design of this type of a locomotive the simplest and most 
direct application of a combination of steam and electric 
power. Whether the results obtained from tests of 
actual working models will be corroborated by the re- 
sults on a large locomotive remains to be demonstrated, 
and the railway company has decided to have one loco- 


motive built for a series of tests. 
Louls E, Walkins, 
30 Court St., Boston, Mass. 


(Writers in the daily papers, and even “electrical 
experts” have very frequently been entirely too 
sanguine and enthusiastic in their ideas as to the 
advantages of electricity as a motive power for 
railways, and are apt to omit from considera- 
tion sundry important natural laws of physics 
and economics. We did not say that this pro- 
posed combination engine resembled the Holman 
or Fontaine locomotives in any constructional 
design, but merely classed them together as evi- 
dences of misapplied ingenuity.—Ed.) 


Gagings of Sewage Flow. 


As an additional contribution to the data 
respecting the dry weather flow of sewage, given in 
your issue of Feb. 27, I wish to refer to my own ex- 
perience with the sewers of the Binghamton, N. Y., Jn- 


Dear Sir: 


sane Asylum. This institution is about the same in 
population as the Weston, W. Va., Insane Hospital, as 
given in the table above referred to, hence a comparison 
will be of interest. 

In 1885 I designed an outlet sewer from the Bing- 
hamton Asylum, consisting partly of a 6-in. cast-iron 
pipe, forming an inverted siphon 8,622 ft. long. The 
asylum at that time contained about 1,000 inmates and 
was supplied by pumping the amount of 100,000 gallons 
of water daily, as shown by the records of the asylum. 

The sewer was constructed as described in the Sixth 
Annual Report of the New York State Board of Health, 
and was first put in operation in the fall of 1885. The 
6-in. pipe was estimated to have a capacity of 36.87 cu. 
ft. per min., or 398,000 gallons per day. No rain water 
was discharged through the outlet sewer. Large sew- 
age filters existed and were supposed to preserve the 
uniformity of flow in the discharge. 

The outlet proved inadequate and was carefully ex- 
amined, gaged and reported on by Mr. Emil Kuich- 
ling, M. Am. Soc. C. E. (see Report of New York State 
Board of Health for 1889). The inverted siphon was found 
to be unobstructed and to have a capacity of 371,000 gal- 
lons in 24 hours. The population of the asylum was 
then, in 1888, 1,300. Mr. Kuichling’s gagings agreed 
fairly with my computed capacity of the outlet and in- 
dicated its ability to discharge nearly double the maxi- 
mum of the table given in your paper. Mr. Kuichling 
found, however, that the capacity needed was at the 
rate of 362 gallons per head per 24 hours for 14 hours 


of the day and at a maximum for short periods equalled 
608 gallons; he does not refer to the filters and pre- 
sumably these had been abandoned or rendered useless, 
otherwise the flow would have preserved greater uni- 
formity. 

Mr. Kuichling’s gagings give aa indication of what 
may sometimes be expected from a state institution 
where water is used with great freedom. Mr. Kuich- 
ling proposed an inexpensive method of relief, which 
I believe was not adopted; the still simpler expedient 
of carrying the 6-in. pipe about 800 ft. farther up hill, 
thus adding about 50% to the head, does not seem to 
have been thought of. The head of 63 ft., originally 
existing, could easily have been doubled by extending the 
6-in. pipe up hill for about 2,000 ft. 

Very truly yours, 
Horace Andrews, M. Am. Soc. C. E. 

Albany, N. Y., March 6, 1895. 

> * 


English and American Dredging Practice. 


Sir: I notice in your issue of March 19 an interesting 
article describing some English patterns of light draft 
dredging machines. In Fig. 3 on page 181 you show a 
light draft elevator dredge which has a capacity of 
40 tons of material per hour delivered on the bank 90 
ft. distant by a belt conveyor; the cost of the outfit 
being $34,500. Some three years ago the writer de- 
signed two dredges of the elevator type to perform almost 
exactly similar work, but the results were so far su- 
perior and the cost so much less than the dredge you 
illustrate that it may interest your readers to know 
about it. The dredges referred to are 86 ft. long by 
32 ft. wide and deliver the material by means of a belt 
conveyor to a distance of 90 ft., which is, however, en- 
tirely supported from the hull instead of requiring an 
independent support as in your illustration. The actual 
eapacity of the dredge is 200 cu. yds. per hour or about 
five times the capacity of the English dredge, and the 
cost complete was about $12,000 less or $22,500. The 
work of the dredges is perhaps best described by the fol- 
lowing letter from Mr. C. C. Harvey, President of the 
New Orleans & Northeastern R. R., under date of Nov. 
6, 1895: 

Replying to your letter of Nov. 4 to Mr. G. B. Nich- 
olson, I beg to say that dredge boat No. 1 which you 
furnished the N. 0. & N. E. R. R. was put to work by 
us in September, 1890, to fill the Southern approach 
to Lake Pontchartrain trestle, about 11 miles in length, 
and was kept continuously at work until June, 1893, 
during which period it moved 721,104 cu. yds. of ma- 
terial at a total cost, including wages, supplies, fuel 
and repairs, of $28,889, or at the rate of 4 cts. per cu. 
yd. The work was greatly impeded by cypress stumps, 
the dredging being through what at one time had been 
a cypress forest. Dredge No. 2 was put at work filling 
Lake Pontchartrain trestle on June 8, 1892, and con- 
tinued at that work until the end of December, 1894, 
during which time it moved 684,983 cu. yds., at a total 
cost, including wages, fuel, supplies and repairs, .of 
$23,720, or at the rate of 3.46 cts. per cu. yd. In filling 
Lake Pontchartrain trestle it encountered a considerable 
quantity ot old stumps of trees, but not to the extent 
that was encountered in building the Florida Walk Em- 
bankment. The working hours were from 7 a. m. to 6 p. 
m., but when working on filling the trestle the dredge 
had to be stopped to allow trains to pass, and those 
delays aggregated about an hour a day. 

In view of the foregoing it would seem that. while 
English examples of such machines are at all times inter- 
esting, we do not need to copy them when we can build 
a dredge that will do five times the work for less money, 
and be a more serviceable machine, 

Yours truly, 
A. W. Robinson, M. Am. Soc. C. E, 

South Milwaukee, Wis., March 27, 1896. 


(The light draft required probably .imited the 
power and capacity of the English dredge, and it is 
not safe to assume that the work of these two 
dredges can be thus directly compared.—Ep.) 


Engineering as a “Close” Profession. 


Sir: It seems quite absurd that the lawyer who gets 
his fees whether he wins or loses his cases, and the 
doctor who buries his mistakes under which the engineer 
is buried if he makes them, are protected by a law which 
prevents unfair competition; whilst our profession, hold- 
ing as it does under its care millions of lives each day, 
is open to the irresponsible warfare of any one who may 
choose to hang out a shingle styling himself an engineer, 
whether he polsons a city with bad water, or runs a 
sausage machine. In fact the latter class of engineers 
bid fair to own the entire field, leaving the man of edu- 
eation and experience sunk at the bottom of an unclassifi- 
able jumble of trades with his birthright taken away 
from him, and undistinguishable from them excepting by 
the individual pre-eminence he may conquer among his 
clients. The name of his occupation has been rendered 
meaningless. It was General Bolivar (the South Ameri- 
can Washington) who said that no one ever thrived 
better than he deserved; and possibly that is the case 
with us, who by apathy and lack of esprit de corps and 
foresight have taken no steps to establish our solidarity 
as professional men. Yours truly, 

“M. Am, Soc. C. E.” 


(We extract the above from a personal letter 


recently received from one of the most 


of American engineers.—Ed.) 
ieee 


Relative Advantages of Hand andMechanical Si 


Sir: To the interested and careful reader, 
from W. R. W., in your issue of Feb. 6, has 
eance foreign to its author’s intent. In subs 
letter is an assenting recognition of the equity 
in the arraignment of mechanical stokers whi: 
the latter portion of my letter in your issue 
But W. R. W. allows his affirmative candor to }). 
by reservation and qualification; he asks abs: 
the American stoker because it is underfed; h. 
show that the Archimedean corkscrew feed feat 
American non-automatic but mechanical stok 
nepenthe for the multitudinous ills of mechanics 
generally. However, this apparently logical de! 
when submitted to analysis; it lacks sadly in hy 
quality; it is divided against itself. 

From W. R. W.’s letter, I am taught that +! 
mental advantages of the American stoker are 
underfed; and, (@) it has shown a 10.126 Ibs. 
tion when using slack coal as fuel. The B. T. | 
coal is not given. From reports of machine smok 
in various plants, with various stokers always 
than underfed, I have collected a few figures on th. 
ing evaporation per pound of coal when usin; 

They are: 10.9% Ibs., 10.56 Ibs., 12.4 Ibs., 10.93 Ib. 
Ibs., and 10.85 lbs. These are each and al! | 
otherwise fed than underfed; W. R. W.’s figures 
ceeded by a very large percentage; yet, according ' 
gentleman’s letter, I am justified in my plaint ; 
these otherwise-fed devices. Then, I beg to 
wherein lies the benefits of underfeeding. He adva: 
an argument a possible 10.126 Ibs. evaporation, yi | 
otherwise-fed machines show figures very much in « 
of that. This would indicate that he is mistaken 
ideas regarding the advantages of underfeed. 

Assuming I have shown the otherwise-fed device to by 
best for the purpose, I would appreciate information re- 
garding the failure and removal of so many of this ty). 
A few days ago I was superintending the dismantling and 
removal of eleven of this type, and the owners 
plant have already abandoned a $25,000 installation in 
another plant which they are now operating. The cuar- 
antees were met when the installation was new and when 
the machines were in the builders’ hands, but, some 
months later, when operated in competition with common 
grate bars, a 15% economy was discovered in favur of 
the grate bars, and a subsequent expert’s test substan 
tiated these figures. The conditions under which the 
boilers and firing devices were operated during the test 
were identical, the boilers being of the same battery. 
In another instance 25% was the difference; the designer 
of the stoking machine gave personal attention to the case 
but was compelled to admit defeat. The stokers were re- 
moved. The designer of this device will shortly enlighten 
the American engineering public, through the columns of 
one of your monthly contemporaries, on the benefits con- 
ferred by his system of mechanical stoking. 

W. R. W. takes no exceptions to the authorities I quote 
Let me again refer to the late Mr. Daniel Kinnear Clark's 
“Steam Engine,”’ Vol. I. includes reports and «orlu 
sions on the subject of mechanical stokers. Many types 
are discussed therein and none are condemned, except 
one—the only underfed device in the series. Mr. (lark 
quotes Sir E. J. Bramwell, who remarked on the intense 
local heat immediately above the apex of the fire. Local 
heat; my readers will grasp the inference. This disposes 
of a point in the design of underfed stokers which appeals 
to me as dangerous and as a menace to the boiler—the 
pyramid of incAndescent fuel in the place of a universally 
approved level fire. Herein lies W. R. W.’s claim to “no 
holes in the fire.” Of the two evils, I prefer the holes. 

On the vital question of durability W. R. W. is silent. 
Perhaps he recognizes this as the vulnerable point whi h 
admits neither defense or qualification. Heat and dust 
present effectual barriers to the only possible remedy 
less arduous conditions, The theory of underfeeding 
reads well. It is perfect at every stage and complete in 
every detaii, the phenomena of combustion are em- 
braced and flow in with gentle cadence to support ‘he 
theory. There is nothing more. In practice it proves 

no better than others, and I have reason to doubt if 
as good. 

On the point of pounds of coal consumed per unit of 
grate area per hour, W. R. W. displays ignorance. 
Again, W. R. W. did not inform your readers that 
forced draft is part and parcel of his device. row vet 
forced draft does not give him the victory. On the 
Dorrance grate, with a %-in. natural draft, I have seen 
60 Ibs. of slack burned per square foot per hour. [ur 
ther, I have knowledge of 105 Ibs. of good lump oa! 
being burned to the square foot on plain straight !ars. 
Again, had W. R. W. any knowledge of locomotive “re 
boxes and the operations therein? Will 250 Ibs. to the 
foot equal the coal-eating appetite of the American »00- 
automatic mechanical stoker? : 

On the editorial page of the issue including Mr W- 
R. W.’s letter I read an article which savors stro s!y 
of Mr. Wm. Kent’s lucid logicf That article will s°rve 
as a forcible educator on a point where W. R. W. 2sain 
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disp! ignorance. In the above article, the writer 
allud what he correctly and aptly terms ‘‘jockey- 
ler tests. Let me borrow Mr. Kent's weapon 

In the figures quoted by me—I will christen 

Rookery test for convenience—the conditions 
nroughout the duration of the test were abso- 
erage, the firing talent was average, the firing 

ge, the attendance was average and let me 

the fact, which is sequential, the result was 

Will W. R. W. assert such was the case in his 
10.1 st? Will he inform intelligent engineering 
1t 10,126 Ibs. evaporation may be expected as 
ce result of slack coal, even Youghiogheny, con- 
yn the American non-automatic underfeed me- 
ha stoker? 

L 1] other forms of mechanical stokers, be they 
aut ce or optional, underfed or otherwise fed, the 
und 4 stoker lacks in durability. At the genesis 
of peration, there is license to expect good results, 
but hinery working under conditions of heat and 
du i} not and cannot continue to render good serv- 
ict nd W. R. W’s Archimedean corkscrew-feed ar- 
rane ment is no exception to this arbitrary law. W. R. W. 
she have deducted from his evaporation figures steam 
em ed in the forced-draft feature of his device, also 
for the stoker-motor. In conclusion, the underfeed 
stoker has had a thorough trial in this city. In the 
plant where it was given the most thorough trial, 16 
of them were removed within one year of their installa- 
tion. I will let W. R. W. tell your readers why. Mean- 
while, I still lean to the belief that the automatic stoker 
is not a feasible device if economy in the use of fuel is 
demanded, or if there is any objection to unreasonable 
repair bills. Yours very truly, 

Chicago, IIL, March 2, 1896. W. W. Whitehead. 


Safe Loads on Cast-Iron Columns. 


Sir: At New Year, 1895, the firm of Levering & Garri- 
gues, of New York, sent out a calendar, on the back 
of which was printed a table of safe loads for round and 
square cast-iron columns, 

Up to date it has been acknowledged that the allowable 
load per square inch of a column increases somewhat 
with its radius of gyration, so that of columns with the 
same length and same outside diameter, those will carry 
most per square inch that have the largest inside di- 
ameter. It is true that for small variations in thick- 
ness of metal it may be good enough to use a load per 
square inch, deperding only on the outside diameter, 
but to increase the unit stress with increasing thick- 
ness of metal does not seem to be right. This, however, 
has been done throughout in the above mentioned table, 
as shown by the following extract. The last three col- 
umns are appended by the writer: 

Safe Load on Cast-Iron Columns. 


—Taken from L. & G.’s Table-—~ —Added by the Writer— 
Unit 
Safe stress, Dif’ence 
load tons in unit 
Column. Length, allowed, Area, per _ stress,. 
Size, ins. Shape. ft. tons. sq.in. sq. in. percent 
6x % round 29 12.387 2.34 10.5 
6x1% “ nbae 55 21.20 2.59 10.5 
6% 4 square 42 15.75 2.67 10 
6x2 79 27.00 2.93 19 
12x1 round 124 34.56 3.59 10 
2x2% “* 268 68.92 3.95 10 
i121 square 172 44.00 3.91 8 
12x 2 = 370 87.75 4.22 8 
18 x 14 round 276 65.78 4.20 6 
IsxS ° 631 141.37 4.46 6 
18 1% square 373 83.75 4.46 6.5 
IS 3 o 856 180.00 4.75 6.5 





It would be interesting to see what xplanation 
Messrs. L. & G. can give to these figures. ‘Practical 
men” are liable to believe in any printed table they get 
hold of, and engineers have a right to expect correctness 
in the hand books, tables and other technical informa- 
tions that are sent out by reputable firms as advertising 
matter. Yours truly, F. Sodemann, C. E., 

315 East 28th St., New York City, March 14, 1896. 

(We submitted the above letter to Messrs. Lev- 
ering and Garrigues, and they reply as follows. 

Ed.) 

Sir: In reply to the communication of your corres- 
pondent criticising our table of safe loads for cast-iron 
columns, we would say that this table has been 
calculated by our own engineers from Gordon’s well- 
known formulas as modified by Haswell, in accord- 
ance with the New York Building Law, assuming 80,090 
lbs. per sq. in. as the ultimate strength of cast iron 
in compression, as follows: 

80,000 
Ss -Ax———- for round columns 

1+F 


400 d? 
000 
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500 a? 

5S = ultimate strength. 
A area. 
i= length in inches. 
a = diameter or side of 

square in inches. 
‘ing @ factor of safety of six, as stated on the table. 
‘he discrepancy which your correspondent points out 
relative to columns of the same diameter with different 
‘iickness of shell showing a higher unit stress for the 





for square columns 





column with the thicker shell, is due to the fact that a 
constant allowance of %-in. in the thickness of shell has 
been made in all cases to cover shifting of the core of ihe 


“colump in casting. Were it practicable to obtain cast-iron 


columns of the precise dimensions thoughout called for 
by the drawings from which they are made, this allow- 
ance would be unnecessary, and the comments of our 
critic would be justified, but inasmuch as such is not 
the case, the precaution is thought to be a wise one. 
We would call attention to the fact that a structural 
defect such as indicated above would affect a column 
having a heavy shell less proportionally than one with a 
thin shell, and therefore there is a good practical reason 
for the increase of unit stress in the former case, to 
which your correspondent on theoretical grounds objects. 
In this connection it may be interesting to call atten- 
tion to the lack of uniformity in the requirements ex- 
isting in the different leading cities regarding the allow- 
able working strength of cast-iron columns as illustrated 
by the laws at present in force in the cities of New 
York, Boston and Chicago, as illustrated by the following 
comparative table of the safe loads of columns of the 
dimensions to which your correspondent refers: 


Safe Loads on Cast-Iron Columns (Tons of 2,000 1bs.). 





Column. Length. By Building Lawsof L. & G. 
Size, ins. Shape. ft. N. Y. Chicago. Boston Table. 
6x M%round ...... 12 41 32 27 29 
6x1% “ cine eae 70 4 63 a 
6x ™% square - 12 59 46 51 42 
Gx 1% a al whee 12 100 7 SS 79 
12x1 round ...... 16 169 121 131 124 
12x2% “ eeesees ae 336 242 261 268 
Sxl eeEene ... 6s 16 233 167 177 172 
12x24 “ iuedsel ae 465 333 35 370 

18x14 round ...... 20 365 254 269 
18x3 a Kenad 20 783 546 578 
18 x 1% square ...... 20 44 343 360 37: 
Is x 3 ks high eeed 20 1,062 736 772 856 


In this table the working load is calculated under the 
New York Law with a factor of safety of five, while our 
table is calculated with a factor of safety of six, with 
%-in. metal added for irregularities as noted. 

From the above it will be seen that the variation 
allowed by the regulations of the cities named is much 
greater than the apparent discrepancy which your corres- 
pondent points out in the author’s table, and in the light 
of these figures we think this table will be seen to give. 
as it was intended to give, safe, conservative values of the 
strength of cast-iron columns on which prudent architects 
ean confidently rely. Yours truly, 

Levering & Garrigues. 

552 West 23d St., New York, March 23, 1896. 





Improper Use of the Term “ Moment of Resistance.” 


Sir: I am responsible for the use of the term ‘“‘Moment 





I 
of Resistance’”’ for the function — in the Carnegie hand- 
n 


book, as I was the editor of that publication from 1881, 
when the first edition appeared, until 1892. 
Prof. Johnson states that the compiler of the hand- 


I 
book, desiring to use the function — separately, evi- 
n 


dently adopted the above name for it in the absence of 
any English usage on the subject, and because the Ger- 
mans did use an equivalent expression for this function. 
This statement is correct. In 1880, when I was at work 
upon the first edition of this handbook, there was not, 
so far as I know, any other recognized usage for this 
term. In the sense in which I used it in the handbook, 
it was then, and is to-day, in general use in Germany, 
much in the same way as the term ‘‘moment of inertia’ 
is used in this and other countries. In evidence of this 
I would refer you to the well-known handbook “Huette,”’ 
p, 316, vol. I, edition of 1892. The German word is 
‘“‘Widerstandsmoment,’’ which is the exact equivalent of 


I 
“moment of resistance,””’ and stands for —. I would 
n 


further call attention to the catalogues published by the 
German rolling mills, and, in particular, to a very care- 
fully prepared work by Professors Heinzerling and Intze, 
issued under the auspices of the Association of German 
Architects’ and Engineers’ Societies, and of the Society 
of German Engineers, in connection with the adoption 
by Germany of standard sections for rolled shapes. All 


I 
these publications call — the “‘moment of resistance.”’ 
n 


There should be no national limitations to scientific 
terms, and it was because of my wish to avoid confusion 
that I adopted a term then in use rather than to coin a 
new one. 

The situation now is this: The handbooks published by 
American rolling mills have followed the German practice 


I 
and have called — the “‘moment of resistance.’’ These 
n 


handbooks have been in constant use by practicing 
engineers and architects for many years, and whether 
this use of the term is an unfortunate one or not, it 
must be conceded that it is widespread, and a change is 
now difficult. 

Should it, however, be decided to make a change, it 
will not now be possible to entirely avoid the confusion 
complained of, unless the term “‘moment of resistance’ 





be entirely eliminated from the new nomenclature. It 


I 
is not sufficient to give a new name to —. The function 
n 
I 


f should also be called by a different name, or it should 
n 


I 

be nameless, as is now the case for in prominent 
n 

French handbooks. Yours truly 


Cc. L. Strobel. 

278 Dearborn St., Chicago, Ill, March 24, 1806. 

(Referring to Mr. Strobel’s statement that there 
was not in ISSO any recognized usage for the 
term “moment of resistance’ other than to des 

I 
ignate the function —, we find in Rankine’s “Ap- 
n 
plied Mechanics,” edition of 1869, p. 315, that 
the term is used to designate the product of this 
function by the coefficient f, the modulus of 
rupture, or the unit stress on the extreme fiber, 
which product is equal to the bending moment 
Unwin, “Elements of Machine Design,” 6th ed., 
1883, p. 51, and, we presume, also in earlier edi- 
tions, equates the “moment of resistance’ to the 
bending moment. We cannot agree with Mr 
Strobel in his belief that it will not be possible to 
avoid the confusion complained of unless the term 
“moment of resistance’ be entirely eliminated 
from the new nomenclature. The use of the 
term to express the function which is numerically 
equal to the bending moment is perfectly correct, 
and is widely introduced into the literature of 
strength of materials; its use to express the 
quotient of this function divided by the unit stress 
on the extreme fiber, is, as was pointed out by 
Prof. Johnson in his letter published in our issue 
of Feb. 27, entirely incorrect. To prevent con- 
fusion all that is necessary is to continue using 
the term with its correct meaning, and stop us- 
ing it with any other meaning. Mr. Ward Bald- 
win, of the University of Cincinnati, Cincinnati, 
O., writes us suggesting that the term ‘Moment of 
Resistance for Unit Stress’’ be used for the func- 
I 
tion —, and Mr. Benj. F. La Rue, Scranton, Pa., 
n 

writes us favoring Reuleaux’s term ‘Section Mo- 
dulus” as the name of the function referred to; 
Prof. C. V. Kerr, of Fayetteville, Ark., also of- 
fered a contribution to the discussion. Pressure 
upon our space compels us to announce the dis- 
cussion of this question in our columns closed, 
especially as the following letter from Mr. F. H. 
Kindl, Structural Engineer of the Carnegie Steel 
Co., informs us that future editions of the Car- 
negie Pocket-Book will adopt the term “Section 
Modulus” as the name of the function. We think 
this settles the question in the best way possible, 
and we congratulate Prof. Johnson upon the suc- 
cess of his effort to rectify erroneous terminology. 
We trust that other publishers of engineers’ pock- 
et-books will follow the example of the Carnegie 
Steel Co.—Ed.) . 


nets 

Dear Sir: The writer has noted the various opinions 
in the late issues of your magazine, relative to the use 
of the term “Moment of Resistance’’ as applied to 
structural shapes by the various handbooks of rolling 
mills and technical works in America and foreign 
countries. 

Although this term, as used therein, has been fully un- 
derstood by the profession, I find in the report of the 
Committee on Standard Sections for rolled iron and steel 
of the Austrian Engineers’ and Architects’ Society, 1892, 
and other good authorities, a tendency to use a less con- 
flicting and probably more comprehensive term, viz., 

I 


“Section Modulus.”’ This expression for the term 
n 


possibly approaches nearer to the true theoretical mean- 
ing than any of the others suggested, and in view of 
this, as well as that it seems to meet with the general 
approval of the profession and tends toward standard- 


I 
izing engineering nomenclature, the term — will, in 
n 


the future editions of the Pocket Companion, published 
by the Carnegie Steel Co., Limited, be called ‘Section 
Modulus” in place of “Moment of Resistance’ as here- 
tofore. 

The abbreviation of the term will be a capital S, and in 


place of the smal! s as now used to express the oxtreme 

tl 

fiber stress per square inch, small f will be used, or M = — 

n 

=<f8S, in which M-<—bending moment of external 
forces. Yours truly, 

F. H. Kindl, 
Structural Engineer 


Steel Co., Lunited. 
Pittsburg, Pa., March 6 180k 
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The Ambiguous Use of the Word « Strain.” 


Sir: In relation to your criticism of my reference to 
the use of the words ‘‘stress’’ and “strain” in my letter 
which appeared in Engineering News of March 12, I ain 
aware that the word “‘strain’’ has not always been use] 
to tndicate distortion and that it is not always now so 
used. it is, however, so used now I believe by the best 
recent writers on mechanics; certainly by Burr, Bovey, 
Church, Cotterill, Ewing, Fidler, Hoskins, Lord Kelvin, 
Lanza, Michie, Tait, Wood and others. Rankine, of 
couree, made the same distinction between strass and 
strain as do these writers, and his definitions for thes> 
words are used in Webster’s Dictionary. This distinction 
is likewise made in the Encyclopedia Britannica. The 
Century Dictioniry defiaitions are as follows: 

Strain, in mech., a definite change in the shape or 
size of a solid body setting up an elastic resistance or 
siress or exceeding the limit of elasticity. the word, 
which had previously been ill-defined, was made a sci- 
entific and precise term by Rankine in 1850. 

The meaning is illustrated by quotations from Rankine, 
Tait and Lord Keivin, 

Stress, in mech., an elastic force whether in equili- 
brium with an external force or not; the force called into 


play by a strain. This word was introduced into me- 
chanics by Rankine in 1855. ‘ 


The meaning is illustrated by quotations from Rankin 
and Lord Kelvin. There is also added the remark: 
“The words stress and strain are needed in the senses 
originally given them ‘Ly Rankine.’’ These quotations 
from Ratkire and others ard this remark are ceriainly 
definite erough to show that the editor intended t» 
define a strain as a distortion, and a distortion only. 
although, as you show by your quotation, it is used in 
a different sense in the definition of strain sheet. 

To show the diversity in the use of these words | 
quote from standard specifications, giving the name uf 
the company, bridge or writer followed by expressions 
taken from the specifications: Cooper, ‘‘unit strains; 
Covington & Cincinnati Bridge, ‘‘working siresses,”’ 
Keystone, ‘‘‘stress sheet,’ “‘allowed stresses;"" N. Y., 
L. E. & W. R. R., ‘‘strain sheets,”’ ‘‘permissible working 
stresses;'’ Pencoyd, ‘‘unit strains;’’ Phoenix, ‘‘stress 
sheets," ‘‘working stresses;’’ report of Board of En- 
gineers on New York and New Jersey Bridge, ‘‘strains 
due to deflection of cable,’ “‘stress per square inch;"’ 
Thacher, ‘strain sheets,’ ‘“‘stress per square inch,’ 
Union Pacific System, “‘strain sheets,’’ ‘‘unit stresses;’ 
Waddell, ‘“‘working stresses,’"’ ‘‘diagram of stresses;"’ 
Wilson, “‘permissible working stress.”’ 

The werd stress is very generally used by engineers 
and authors. Is the word strain needed to convey the 
seme idea? Particularly when nearly all recent standard 
euthors n.ean' something eke in using it. Is it not more 
rational under the circumstances to confine its meaning 
and make the distinction? If ‘‘stress’’ is used elsewhere 
in a set of specifications, is it not better to use ‘“‘stress 
sheet" than “strain sheet’’ for a diagram upon which 
stresses are written? 

You say that one “‘would scarcely think it correct to 
say a strain of 20% in 8 ins.”" Elongation is more 
generally used for this kind of a strain, strain being a 
more general term, but it is certainly correct to say 
“a strain of 20% in 8 ins."’ Very properly, in the blank 
reports of tests of one of our well-known inspecting 
and engineering firms under the head ‘Per Cent of 
Strain’’ are given sub-columns headed Elongation and 
Reduction of Area. 

This letter is not intended as a criticism of the posi- 
tion taken by Engineering News. The quotations from 
specifications given above, show that eminent bridge en- 
gineers still use strain in the same sense that you do, 
but most of the best writers and dictionaries, and very 
many, if not most, engineers make a fundamental dis- 
tinction between the words stress and strain, anc I 
believe that this distinction will, in the course of time, 
be nade universally, because it is rational. 

Palmer C. Ricketts, 


Rensselaer Polytechnic Institute, 
Troy, N. Y., March 19, 1£96. 


(What we particularly criticised, in our editorial 
comment on the letter of Prof. Ricketts, published 
in our issue ef March 12, was his statement to 
the effect that the word “strain-sheet” is an er- 


roneous term. We are now glad to find in his 
present letter additional evidence to prove that 
it is, as we said, a perfectly correct term and 
good English. In addition to the word “strain- 
sheet” being defined in the Century Dictionary, 
and the Dictionary itself in the definition of 
“strain-sheet” using the word “strain” correctly, 
as we believe, in the sense of a force, resistance 
or stress, and not as a synonym of distortion, 
Prof. Ricketts now informs us that many well- 
known engineers in their prescribed specifications 
use the word “strain-sheet,” and that Mr. Coo- 
per, the Pencoyd Tron Works and the Board of 
Engineers on the New York and New Jersey 
Bridge, use the terms “unit strains” and “strains 
due to deflection.” 

The fact that numerous recent writers on 


Strength of Materials have followed Rankine in 
what we believe to have been an unfortunate and 
erroneous definition of the term strain,, in 1850, 
to mean a distortion, is, in our minds, only an 
evidence of the too frequent tendency of engi- 
neering book-makers to follow, like a flock of 
sheep, the diction of a master mind like Ran- 
kine, even when he is in error, and the fact that, 
although 45 years have passed since Rankine 
gave the definition, the term “strain” still per- 
sists among good writers as synonymous with 
“stress,” and is in almost universal use in the 
term “strain-sheet,”’ is evidence that the staying 
power of the English language is sufficient to 
cause it to resist for this tong period the attempts 
by Rankine and those who have followed him to 
corrupt it. Many technical writers, to their credit 
we believe, persist in refusing to use the word 
strain as synonymous with distortion. Prof. 
Church, in his “‘Mechanics of Materials,’’ Part III, 
while using strain as synonymous with distortion, 
says, p. 196, “The use of the word strain, to sig- 
nify change of form and not the force producing 
it, is of recent adoption among many, though not 
all technical writers.’’ Prof. Merriman, in the 


latest edition of his “Resistance and Elasticity . 
“The word strain is — 


of Material,” p. 3, says, 
often used in technical literature as synonymous 
with stress, and sometimes it is also used to 
designate the deformation or change of shape. 
On account of this ambiguity the word will not 
be employed in this book.”’ Prof. Merriman does 
not seem to have found that the word strain is 
“needed in the sense originally given it by Ran- 
kine,””’ and we do not see that there can be any 
need for its use in this sense. We have the words 
distortion, deformation, displacement, change 
of shape, stretch, elongation, contraction, de- 
flection, etc. Surely these are sufficient. 

Lest it should be thought that we are giving 
undue prominence to a small matter, we may re- 
peat that it is the principle involved which gives 
the matter importance. It is a mistake for tech- 
nical writers to take a word in common use and 
assign to it an arbitrary and different meaning. 
Strain is one of the most commonly used of our 
English words, and is destined to retain its 
original significance in the speech of the people 
for generations to come, no matter what lexi- 
cographers and mathematicians may do. It would 
have been much wiser for Rankine and those who 
came after him to have adopted stress as a 
synonym for distortion, for that is a word com- 
paratively little used; moreover, its phonetic 
likeness to stretch would have aided its use in 
this way.—Ed.) 

neil 


A “Duffer” on Steam Engineering. 


Sir: I am grateful to you for the somewhat satirical 
notice which you have given of the undertaking of the 
Steam Users’ Association. I observe that some of my 
proposals tend to your “‘great amusement’”’ and I am 
not surprised. I have myself had a great deal of amuse- 
ment in dealing with many other subjects with which 
engineers are familiar and on which it had been as- 
sumed that they had reached a fixed conclusion and had 
established a principle in the strictest use of that word. 
For instance, many years ago I attacked the subject of 
lubrication. The mill engineers knew it all, each had the 
best lubricant at the least cost and felt sure of his 
ground. I was nothing but a duffer, but I concluded 
that while I knew little the mill engineers knew less of 
the subject, and when I called upon 100 establishments to 
give me the facts and when I placed before each of the 
mill engineers the tabulation—designating each mill by 
its own number, which was disclosed only to the man- 
ager—I held that if their principle of lubrication had 
been well-grounded their requirements and results would 
have been uniform. They did in fact vary 250% on price, 
quantity and cost. I could not help being amused at this 
experience of the duffer who entered in and solved the 
problem. 

One of the most amusing points in this undertaking 
cecnsisted in the tests of the mechanisms which had been 
invented for determining the coefficient of friction, some 
of them by most distinguished engineers. We tried them 
all, obtaining variable results; each inconsistent with the 
other and on each machine inconsistent with itself under 
such simple differences as an open window or a closed 
window. It became necessary to invent a machine, which 
is now in our service and is in constant use for 
testing lubricants, the only one, I believe, in existence 
on which a true coefficient of friction can be established. 

In another matter I could not help being amused by 
the reception of our suggestion that the way to warm a 


floor from steam pipe coils was tu hang + 
head. Meny engincers cf repute reminded 
rises, but from my duffer end I also rem 
falls, and that if they would hang the 

away from the windows, the heat would 
windows, be drawn down by the falling 
to the bettom ventilators, or would then 
flocr until it came under the influence 

pipe and then take a rise. Several men 0; 

tude remarked that I belonged to one o: 

known classes of fools, the natural and ;} 

but when I proved to them that the bas; 

tory flagged with stone, which the own: 

make any use of until they hung the ste 

head, had become warm and comfortable ; 

the operatives, the laugh was on my sid 

period of amusement until the new meth 

were substituted for coils of pipe, the 

ceased to find any fault in that suggestio) 

a plan by which two coils of pipe overhead 

of three at the side of the room in the cus: 

Again, it was a subject of considerable 
me when the engineers in charge of steam 
ratus turned absolute ridicule upon the vy; 
that steam heating pipes in contact wit 
could ever set it on fire, but to my uninstry 
examples of fires which had actually occur: 
own svyervision, on which I paid for the | 
the laugh «n my side. 

I remark that one of the causes of your a 
the recent circular of the Steam Users’ Ass 
respect to the distribution of gas for heat 
another example of the present condition 
steam production and boiler practice and 
generaily, There are three very eminent ¢ 
my personal acquaintance, either of whom | 
hesitate to employ in setting up a large s:ox 
should be sure of effective service and of pr 
omy. But as they are all at variance on the ¢ 
and the best method of making steam, it o 
that it might be judicious to try to establis) 
which might become of common acceptance | 

You iaquire what sort of gas is of hic! 

value than illuminating gas. I must refer 
gas engineers, who know it all, so that you : 
From my duffer end of the subject it occurs 
while it may be an amusing inquiry, it is als 
impcertant one to determine the conditions u 
gas made for heating only may be distributed 
ing purpceses. 

You are also very much amused by my sugerstion for 
a new method of setting a boiler, so that the waier may 
be cooked up to the point of steam production with a 
economy corresponding ‘o that which I have atiiined 
cooking food. It is truly a very amusing suceestior 
I have not got over the sense of amusement 
strating the utter worthlessness of all ir 
stoves and ranges which are now in use, and the u 
waste of about ninety-nine parts of the fuel consumed 
therein. There is something grotesque about it. I car 
not help laughing to think that a man who was ‘is utter 
ignorent as myself a few years since of this whole sub 
ject of producing and applying heat, should have beat 
all the stove makers who know it all; yet such ' 
fact, if the testimony of hundreds of witnesses 
value, I know very well that it will take a! 
times as many calories to get water to a boiling p 
as it does to cook a piece cf beef, but even | 
possible that a part of the enormous wast 
which now ensues, even under the best boiler | 
might be savea. That is a very amusing suczes'ion t 
note, and perhaps the laugh will be against me—no m 
amusing than many others which it happens ' 
fallen to me to make. 

On the whole I think I will continue to i 
of amusement to yourself and your readers on al! thes 
points, and perheps on many others. I have 
hausted the subjects of «aste under the best engine’ 
ing practice of the present day, in a great ma 
ments of work which happen to come under ™ 
tion, and when the manufacture of steam 
brought to the terms of a well-ascertained )''! iple 
it may be, before steam boilers are invented ov of ex's 
ence, there is plenty more of the same kind 
be done for the amusement of your readers, | 
may find it interesting to devote some attenti Thank 


ing you for your courtesy, I am, yours very trv! 
Edward Atkinson 


I 


het 
na 


1 subject 


f work t 
which i 


Boston, March 24, 1896. 

(Our correspondent’s letter is certain! 
ing and as such we give space to it, mmincl 
him, however, that reasoning by analog:s 1s * 
ways dangerous. We have always bee! pleased 
to award Mr. Atkinson much credit for the 
cellent works that he and his able corps 0f ae 
neering assistants have done for the adv°"' ement 
of engineering practice on many lines; a0: we are 
sincerely sorry to see him now publishin« state 
ments concerning steam engineering matte oF 
which are in such makgd eontrast to his )rev' 
work. Mr. Atkinson appears to be labori'+ under 


amus- 


minding 














nder 


April a 1896. 
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the del 
tion in 


cess 0 


that the process of steam genera- 
ler is in some way similar to the pro- 
ing food, and that there is an “enor- 
of fuel in steam-making even under 
iler practice.” This idea of Mr. At- 
absolutely and entirely erroneous, as 
his ov vineers will tell him, if he will permit 
them t so. Under “the best boiler practice,” 
"i f the total heat in the fuel is actually 

the generation of steam and only 
wasted. Some of this 25% loss is due 
inconsumed fuel left in the ashes, some 
t carried up the chimney, some to heat 
om the boiler and its setting, some to 
ch go up the chimney before they are 
burned, some to heat carried off in 
All these sources of loss exist in 

er of every kind, and must of necessity 
vist in some degree. Nothing that en- 
ginee? science or the genius of inventors (like 
Mr. At son for example) can do can wipe them 
itmost that can be done is to reduce 


mous 
the be 
kinso! 


about 
appli 
some - 
to bits 
to the 
radiat 
gasses 
comp! 
the a 
every 


alway 


ook much as possible. Under poor practice 
these es amount to perhaps 50% of the heat 
value the fuel, under ordinary practice they 
amount to some 35 to 40%, ani under the very 
best } tice they are reduced to some 25%. Mr. 
Atkinson's Steam Users’ Association has its sole 
opportunity for useful work in teaching the 
duffe who are losing 50% of the heat value 
of their fuel how they may save a third or a half 
of this loss. 

* se are plain figures, which Mr. Atkinson can 
verify for himself by consulting any elementary 
treatise on steam engineering. There is nothing in 
the foundation principles of steam-boiler practice 
which Mr. Atkinson cannot readily comprehend 
if he will but devote but a very brief time to their 
study; and we earnestly hope that he will do this 
before he further misleads his clients by publish- 
ing vague hints of a coming revolution in boiler 
practice or attempts to design a steam boiler 
on the classic lines of the famous cooker. 


As to the heating power of illuminating gas, and 
the “gasof higher heating power,” which will stand 
transportation a great distance, to which Mr. At- 
kinson refers. We have “asked the gas engi- 
neers,” as he suggests, with the following results: 

Butterfield, on “Gas Manufacture,” p. 288, says: 
“London coal gas has roughly, volume for 
volume, twice the heating value of water 
gas and five times that of producer gas.” Mr. 
Jos. D. Weeks, in an address before the Commit- 
tee on Manufactures of the Massachusetts Leg- 
islature, on March 4, 1896, in relation to Mr. 
Henry M. Whitney’s scheme for making gas from 
Nova Scotia coal in Boston and piping it to con- 
sumers, states that coke-oven gas made from this 
coal has a heating value of 600 h. u. per cu. ft., 
while illuminating coal gas has 625, a difference 
in favor of the illuminating gas of 4%. Mr. E. 
G. Love, in the “School of Mines Quarterly,” for 
January, 1892, gives as the average of a great 
number of tests of New York city illuminating 
gas 710.5 B. T. U. per cu. ft., while a large num- 
ber of fuel-gases tested by Mr. Love gave from 
184 to 470 B. T. U. per cu. ft., averazing 309 B. 
Fh 

So far we have not been able to learn of any 
artificial heating gas that is of higher heating 
value than illuminating gas, and if Mr. Atkinson 
knows of any gas engineers “wo know it all” 
who have found such a gas we will be glad to be 
further enlightened, and to publish an account of 
their discovery.—Ed.) 


_————_>-- -—--- 


Variations in Tensile Tests of Cement. 


Sir: Referring to Prof. J. M. Porter’s article on ‘“‘Re- 
quirements for Tensile Strength in Cement Specifica- 
tons’ in your issue of March 5, I would like to say 
that my experience in cement testing has led me to be- 
lieve that mortar tests are useless except for personal 
information, and I would not recommend their insertion 
in specifications, Not so, however, with neat tests, 
which latter I am of the opinion can be made with 
reasonable accuracy if the form of briquette adopted 
by the American Society of Civil Engineers is adopted. 

My opinion is based on the fact that a very large ten- 
dency Cana anietaet teen ae 
quetrcs instead of mortar for the reason that is 


Poss'ble to get a perfectly homogeneous mass aie s 
parts of sand are mixed with 1 of cement. Also a varia- 
on is Hable, due to the different samples of sand used, 








which latter is itself very often tested for impurities 
that are detrimental to the mortar, sometimes mak- 
ing as high a variation as 15%. 

I therefore think had Prof. Porter inserted in his 
article a similar series of neat tests they would have 
been very interesting and I think would have shown 
much better results and sufficient accuracy to warrant 
the insertion of the tensile strength of cement in speci- 
fications. 

For the above reasons it would appear that neat tests 
are to be preferred to mortar tests, as the object to be 
attained is the tensile strength of the cement and the 
method which will attain that object most reliably ought 
to be the best. 

In the specifications of the Yards and Docks Depart- 
ment, U. S. Navy Yard, Brooklyn, a certain tensile 
strength for cement (neat) is always required. Out of 
about 40 lots of Portland cement tested by me in the 
last four months, five tests have been rejected and in 
no case did we receive any tests from outsiders to re- 
fute mine, but on the contrary on three occasions the 
agent of the cement which was rejected adm‘tted that 
their cement was not up to the standard, which of 
course naturally lead me to conclude that my tests 
were reliable and suited the purpose for which they 
were intended. 

I also lately had occasion to compare a series of tests 
of a Portland cement, tests made by me with those of 
another tester, and the results were as follows, taking 
the average results for seven days. 

Neat—430 to 433 Ibs.; 1 cement to 2 sand, 172 to 
270 Ibs., showing a close result in the neat but large 
difference in mortar, which tended to demonstrate the 
fact that the neat tests were more reliable. 

Very respectfully, H. B. Magor, 
Jr. Am. Soc. C. E. 

Yards and Docks Dept., U. S. Navy Yard, 

New York, March 10, 1896. 
> 

Sir: In your issue of March 5 there is an article by 
Prof. Porter, of Lafayette College, describing the vari- 
ations observed by him in the results of tests of a cer- 
tain brand of Portland cement. While agreeing in 
general with the statements in this article, the writer 
differs materially with some of the conclusions pre- 
sented. 

Prof. Porter says that “before tensile requirements in 
specifications can have any meaning a method must be 
adopted that will considerably reduce or entirely elimi- 
nate’’ ‘“‘the personal equation.”” He makes the mistake 
of comparing the results of inexperienced persons with 
those of experts. For illustration, in the case referred 
to in the article (if the writer has been correctly in- 
formed), the persons employed by Prof. Porter had had 
very little experience, and could therefore be hardly 
expected to obtain results which would meet require- 
ments based on the results of tests made by men of 
more experience. 

It is also natural that the manufacturer should employ 
an expert to make confirmatory tests. In this particular 
case the expert was not only familiar with this brand 
of cement, but was also accustomed to test cement, so 
as to obtain the highest possible results. 

When the writer began testing cements, his first re- 
sults were very low (although he had visited nearly all 
the cement laboratories in this part of the country, and 
was familiar with the various methods of making tests). 
He has now tested over 60 different brands (both 
natural and Portland), and has molded and broken over 
23,000 briquettes. 

The experience thus gained enabled him to gradually 
obtain higher results. No changes are made in the re- 
quirements, unless warranted by the average results of 
these tests. 

The prevalent practice of specifying high tests regard- 
less of the results which it is practical to obtain under 
the available facilities and actual conditions, cannot be 
too strongly condemned. Before an engineer attempts 
to draft a specification for cement he should first ascer- 
tain what tests he or the persons who are to do the 
testing can obtain from well-known high-grade cements: 
from this information he should then fix his require- 
ments. In this way the great injustice often done to 
the contractor and cement manufacturer would be 
avoided. 

Specifications can therefore only have a “meaning” 
when they are based on the results obtained by the 
persons who make the tests. Again, there is certainly 
more required in mixing cements than merely reducing 
it to a “stiff plastic paste.’ 

Machine mixed cements have a Sehdimey to “ball.” 
On the contrary, where cements are mixed by hand, 
any similar tendency is prevented by the thorough 
kneading, which produces a more homogeneous mass. 
The amount of water requisite can also be better regu- 
lated, while the proper consistency is at once detected 
by its peculiar feeling. 

The mechanical devices now in use are not satisfac- 
tory. They are not only too slow to be practicable in 
laboratories where a great deal of work must be done, 
but they do not seem to be adapted for quick setting 
cements. For these reasons the writer does not be- 





lieve the best results are to be obtained through the 
use of mechanical mixing machines. 

Testing cements should engage the entire attention 
of at least one person, but where there are several per 
sons employed, each one should only do a particular 
part of the work. By this means the personal equation 
becomes more nearly a constant factor. As it is 
natural for each engineer to have his own interpretation 
of ‘standard methods,’ the writer does not believe it 


possible to evolve a “‘universal’’ or “standard” specifi 
cation. Cement specifications should always be inter 
preted judiciously, since they are not infallible, but 
merely safeguards by which it is possible to prevent the 


use of cement of inferior quality. 
Very truly yours, 
Richard L. Humphrey, 
Inspector of Cements 
City Hall, Philadelphia, Pa., March 11, 1896 
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Sir: The interest I take in cement testing must be miy 
excuse for a few paragraphs regarding Prof. Porter's 
article in your paper of March 5. Our cement tests are 
down somewhat to a uniform standard on many points 


fineness and specific gravity are easily obtained. The te 
lief in a hot water test, such as Faija proposed, and 
which has been largely adopted, is growing, but strength 
tests are at variance in different countries. Neat tensik 
tests are misleading and not very valuable, we are forced 
therefore in all reason, to use sand tests, but why they have 
not been universally adopted is very evident. The varia 
tion in methods of making sand briquettes is so great a 
to make it the determining feature, rather than the in 
trinsic value of the cement itself. 

The history of methods of making sand briquettes has 
never been written, but we must remember that the in 
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Section A-B Section C-D 


Pressure Attachment 
Apparatus for Pressing Cement [lortar into Briquette 
Molds, used at [icGill College, Montreal, P. Q. 


fluence of the manufacturer and scientist has been toward 
obtaining high results, whether rationally so or not 
The Germans, being scientifically inclined, have arrived at 
a uniform method, but one which does not appeal to pra 
tical men. They take a dry mortar which no mason evei 
uses, and hammer it until it is like a piece of stone, 
which no mascn ever does, and they obtain uniformly ab 
normal results. This may suit them, but I confess it 
does not satisfy me. In the past, English speaking engi- 
neers have used a rovgh and ready method, which con 
sisted in any kind of a rammer being used with any de 
gree of severity by a person of any physical temperament. 
This has even been incorporated in the standard method 
advised by the Am. Soc. C. E. ten or eleven years ago. 
There have been many special cases where engineers 
realizing the weakness of the method have devised means 
for putting the briquettes into the molds under pressure 
but the rule has been as before stated, in England, the 
United States and Canada. 

About three years ago the writer began the investiga- 
tion of some means of testing mortar in a rational man- 
ner, and the result of his labor is incorporated in the 
standard adopted by the Canadian Society of Civil Engi 
neers. 

This method of testing 3 to 1 mortar in a soft condition, 
of the consistency of mason’s mortar, requiring 20% of 
water for Portland cements, will meet with strong oppo- 
sition on the part of the dealers and manufacturers, for 
the results are only a little over haif those obtained by 
hard ramming, because the density is less and the high 
percentage of water is detrimental to high results, espe- 
cially in 7-day tests. Outside oi this opposition, it is, to 
me, the most reasonable, simple and uniform method vet 
devised. I inclose drawings of molds, guide molds and 
plungers and a photograph of the pressure machine we 
have made ourselves for the purpose. 

After a few experiments the amount of mortar neces- 
sary per briquette is roughly determined, a slight excess 
is put in each mold and a pressure of 20 Ibs. per sq. in. 
applied, when the guide mold is removed, the excess is 
struck off lightly with a spatula and the top smoothed 
down without any working or pressure except what is 
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Table of comparison between results of cement tests (3 to 1, Standard sand), made by pressure and ramming. 
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absolutely necessary to give an even top surface. The 
mortar is soft enough to press into every corner of the 
mold with this light pressure, and the resulting briquette 
while not very dense is uniform, giving good center 
fractures and results close to usage, and obtained in such 
a manner that any one in any part of the world can ob- 
tain identical results by proceeding in the same manner. 

Prof. Porter has struck the right key note. He ad- 
vises machine-mixed mortar. He can get nothing better 
or handier than Faija’s mixer. We use nothing else 
here, and never think of mixing mortar by hand except 
in very large batches for concrete tests. He suggests 
pressure in molding. Here again he is right, but my 
chief reason for writing is to go against dry mortars 
and high pressures, since neither are necessary of de- 
sirable. As to his other suggestions, they seem less 
important; power testing machines are better, but any 
testing machine judiciously handled will give fairly 
uniform results. In conclusion I would say that the 
sooner we arrive at definite and rational methods of 
testing the strength of cements the sooner will our mak- 
ers of cement receive their just reward for good pro- 
ducts and their just condemnation for poor ones. 

I append a table of a few results, not selected, but 
taken at random, to illustrate my remarks. The second 
lot, which were rammed, were worked only on one 
side. Yours respectfully, 

Cecil B. Smith, M. Can, Soc. C. E. 
Asst. Prof. Civ. Eng., McGill College. 
Montreal, Canada, March 13, 1896. 
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NEW STYLES OF FIREBRICK FOR REGENERATIVE 
HOT-BLAST STOVES. 


Mr. Julian Kennedy, of Pittsburg, has invented 
a new form of hot-blast stove for blast furnaces, 
the chief feature of which is the shape of the 
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Fig. 1, the stove is a “two-pass” stove, the first 
pass being a vertical combustion chamber of 5 
ft. 6 ins. in diameter, lined with one ring of 414- 
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in. and one of 13%-in. firebrick, and the second 
pass being the whole of the passages in the hol- 
low bricks surrounding the first pass. It is 
claimed that the new shape of brick gives a 
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Pig. 1.--Kennedy’s Regenerative Hot Blast Stove. 
Cross Section. 


firebrick used in the regenerative chamber. Fig. 
1 shows the cross-section of the stove, and Fig. 
2 the shape of one of the firebricks. As shown in 
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Pig. 2.—Shape of Fire Brick used in Kennedy's 
Hot Blast Stove. 


greater area of regenerative surface for a given 
weight of brick and a given space occupied than 
the older forms. 
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SOLID BRIDGE FLOOR OF OLD RAILS, cH; AKE 


& OHIO RY. 


The variety of uses to which old rails . 
by railway companies is rapidly becoming 
in the United States, and one of the m 
uses developed is in constructing parts of 
them. In our issue of Nov. 28, 1895, 4 
highway bridge of steel rails used by the 
& Ohio R. R. was illustrated and described 
accompanying cut a solid bridge floor of 
used on the Chesapeake & Ohio Ry. is {| 
The illustration shows the floor applied : 
girder span of 101 ft., but exactly the san 
construction is followed in shorter spans. F 
track a single rail length extends across bo 
or all four girders, and is fastened to the o 
ders only. The rails rest directly on th: 
cover plate and consequently there is a bri 
uniform level of their tops at the end of es 
plate. Each rail is attached to the first . 
cover plate by a bolt to prevent it shifting 
of the bridge, and the angle and plate fo; 


the ballast prevent movement lengthwis: 


Cross Section. 


SOLID FLOOR OF OLD RAILS FOR 101-FT. PLATE 
GIRDER BRIDGE, CHESAPEAKE & OHIO RY. 


H. Frazier, Chief Engineer, Richmond, Va , Designer. 


bridge. It will be noticed that the botton 
plate is extended laterally for the purpose of attach 
ing the holding bolts, and it may also be noted that 
the rivets in the top cover plates are spaced s 
the rails just sit between the transverse rows; |! i 
a space the width of a rivet head exists between each 
rail, which admits of perfect drainage through th 
broken stone ballast. To prevent the waste of th 
ballast through the opening between the ends of th 
girders and the parapet wall, a plate covering th: 
opening is riveted to the ends of the girders by means 
of an angle. The simplicity of the device for hold 
ing the ballast in place and the lateral extension of 
the first cover plate to hold the rails in place are the 
two noticeable features of the construction illustrated 
It will be noticed particularly that the extension of 
the cover plate obviates any necessity of riveting th 
rails to the structure, and that any other floor can tx 
substituted for the rail floor without any change in 
the structure or indeed without any material loss due 
to the extra cost of special construction for the rail 
floor. 

The particular floor illustrated was used on a 
101-ft. plate girder deck span over Lawrence Creek 
on the Cincinnati Division of the Chesapeake & Uhiv 
Ry., and was designed by Mr. H. Frazier, M. Am 
Soc. C. E., Chief Engineer. We are indebted to 
Mr. Frazier for the matter from which the accompany- 
ing illustratiohs have been prepared, and also for the 
following letter sent in response to our queries as 
to the cost of laying and maintaining this floor: 

Sir: The first cost of the rail floor for a double 
track bridge is about $6 per lin. foot of bridge, as against 
a wood floor at about $1.75 per ft. We have not used 
the rails a sufficient length of time to enable me Ww 
give you definite information as to the cost of main 
tenance, but ordinary cross-ties and $1 per day for labor 
will surely prove less expensive in the long run (han 
bridge ties and carpenters. The great immediate ad 
vantage is the comfort in running over continuous 
stone ballast, thus avoiding the jog experienced in pass- 
ing over short bridges with the usual deck. 
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A SAND TRACK FOR RUNAWAY CARS. 

An ingenious and simple method for stop) "s 
runaway cars in the new Friedrichstadt gra\'\) 
switchmg yard at Dresden, Germany, is °° 
scribed by Mr. Louis De Busschere, Chief F' gi- 
neer of the Belgian State Railways, in a pape! 
“The New Friedrichstadt Freight Sorting Sta‘ 
at Dresden,” in the February number of the *! 
letin of the International Railway Congress.” 
cars on the two down-grade tracks of 1.8% leaiins 
from the gridirons of c cation tracks to ‘he 
train tracks,are controlled by portable stop blu ks 
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April 2, 1896. 


upon the rails as required by men sta- 
for the purpose, but it was desired to in- 
ian me system of stopping cars which might 
’ -ond control, so as to prevent damage to ° 





Sanc Track for Stopping Runaway Freight Cars in Yards. 


t ars, the freight, or to the yardmen. These 
' <s are laid with main-line rails on iron tie- 
' and have a short length of gantleted 
track laid with branch-line rails resting directly 

the ties, there being thus a difference of 
ut 1.05 in. between the levels of the rail heads. 





ited Lines Show 
' Brace Rods in Monitor. 


D<es|> 


a in Monitor 


De 


22/'0”" 


Roof Plan. 


= ; ; . ; Half 





Cross Section. 


FIG. 1.—NOVEL DESIGN 


CARBONDALE, PA. 


A guard timber is placed along each side of the 
gantlet track rails, and the space between the tim- 
bers is filed with sand, giving a depth of about 2 
ins. over the rail. If a car gets away from one of 
the gridirons, one of the yard men throws the 
switch of the sand track for that gridiron, and 
the car is quickly and easily stopped, while there 
is no difficulty in getting it back to its place. The 





FIG. 3.—PRONT 
“and track has been found very efficient, but it 
™ very rarely that it is called into use. On Dec. 
~1, 1895, a freight train of 27 cars (with 55 axles), 


weighing 417 tons with engine and tender, got 
‘eyond control on the grade in spite of having 
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brakemen on eight of the cars, and was di- 
verted onto the sand track. It ran fore328 ft. 
over a thin layer of sand and 1,066 ft. over a 2-in. 
layer of sand. The speed was about 25 miles 
per hour. After the train had stopped, the sand 
was cleared away, and the train then ran to the 
main track through the lower switch of the sand 
track. 
eo 


NOVEL DESIGN OF ROOF FOR A ONE-STORY FACTORY. 


We illustrate herewith the roof truss of the 
new silk mill of the Klots Throwing Co., of Car- 
bondale, Pa., together with a front elevation of 
the mill. The mill is 250 ft. long by 150 ft. wide, 
the width being divided into three bays of 50 ft. 
each, by rows of 10 x 12-in. wooden columns, 
placed 10 ft. 6 ins. apart c. to c. It is one-story 
high, with a basement containing the shafting, 
rope drives and belting. The novel feature of 
the roof construction is the method of obtaining 
a practically uniform light over the whole of 
the great extent of floor surface. The roof over 
the central bay is surmounted by an immense 
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long, as shown on the drawing, Fig. 2, and they 
thus allow space for even higher vertical win- 
dows than the central monitor. The light from 
these two outer half monitors extends not only 
over the greater part of the outer bays, but also 
extends into the central bay, thus giving light 
from two directions on almost every part of the 
floor. The walls of the building are of brick, and 
the ordinary windows in them light sufficiently 
the space near the walls which is insufficiently 
lighted by the side monitors. When the writer 
visited this mill the day was dark and a heavy 
rain was falling, yet the floor in every portion 
appeared to be lighted as fully as could be de- 
sired for any factory. There seems to be no rea- 
son why this style of roof construction is not as 
good in every respect as what is known as the 
saw-tooth roof for one-story buildings, which is 
now largely used for weaving sheds, besides 
having the advantages of fewer columns obstruct- 
ing the view and diminishing the 
the floor. 
6 ins. 


convenience of 


The roof trusses are placed only 10 ft. 
apart, 


which lessens the weight of *oof 


FIG. 2.—DETAILS OF STRUCTURAL WORK OF HALF-MONITOR FOR 


ROOF OF SILK MILL AT CARBONDALE, PA. 


- monitor, occupying one-half of the whole width 
of the roof, and having vertical sides for win- 
dows 11 ft. in height. The light passing through 
the windows on each side of this monitor lights 
up the whole of the floor of the central bay and 
a large part of the side bays. On the roofs of 
each of the two side bays a sort of half monitor 
is formed, by extending the line of the roof cov- 
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VIEW OF SILK MILL OF THE 


ering the inner half of the bay upwards for a 
distance equal to one-fourth of the roof span, and 
supporting this projecting portion by vertical 
supports resting on the middle of the outer half 
of the truss. These supports are 13 ft. 7% ins. 


planking required. The trusses were made and 
erected by the Phoenix Iron Works, of Phoenix- 
ville, Pa. 


The original design contemplated the use of a 
composite truss, with wooden rafters and 
wrought-iron tie-rods and braces. It was then 
decided to adopt a system of all-steel roof fram- 
ing, with mill planking for the covering. The 






KLOTS THROWING CO., CARBONDALE, PA. 


Phoenix Iron Co. submitted a competitive bid, 
following the general outline laid down by the 
architect, viz.: three large monitors, one for each 
section of the roof; the cost of this roof was 
rather in excess of the amount appropriated, and 
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for the purpose of cheapening it, it was decided 
to give the roof the peculiar construction shown, 
in the belief that the monitors of the two outer 
bays, as they are arranged, would give nearly 
as much, if not as much, light as the construc- 
tion involving the use of three symmetrically- 
constructed monitors. Now that the mill has 
built, it can be seen that this surmise is 
correct. The extremely large size of symmetrical 
monitors, while favoring the center bay, would 
tend to cause one monitor to rob morning and 
afternoon light from the others, whereas in the 
present construction the two outer monitors do 
not, in any way, cast shadows on the middle mon- 
itor; hence the mill is very uniformly lightea 
throughout. The present construction is the re- 
sult of a conference between Mr. H. Bowman, of 
the Phoenix Jron Co.; Mr. C. F. Winkleman, for 
lL. ©. Holden; Messrs, Klots, and the Build- 
ing Committee of the Mill Trustees. The exten- 
sive glazing surface of the outer monitors, as well 
as the saving in ironwork, materially reduces the 
cost. The architect of the mill is Mr. L. Cc. 
Holden, Lincoln Building, Union Square, New 
York city. 


been 
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THE MANUFACTURE OF CALCIUM CARBIDE. 


A paper with the above title, by Messrs. J. T. 
Morehead and G. de Chalmot, is published in the 
“Journal of the American Chemical Society” for 
April. Mr. de Chalmot had for some time per- 
sonal supervision of the operations of the Willson 
Aluminum Co., at Spray, N. C., where the manu- 
facture of calcium carbide has been carried on 
on an experimental scale for several months. The 
paper gives a very clear description of the fur- 
nace used and of the method of operation. Some 
of the metallurgical data which are of importance 
in estimating the cost of acetylene gas are as 
follows: Pure carbide yields more than 5.90 cu. 
ft. of gas per pound. It has, however, been 
found to be more economical to produce carbide 
that yields only about 5 cu. ft. per lb. Samples 
of carbide of different qualities contained from 
58.5 to 06.6% of pure carbide, giving from 3.45 to 
f.7 cu. ft. of gas per lb. Working with 1,700 am- 
peres and 100 volts, and generating about 225 
HP., the production of carbide per hour is 85 Ibs. 
The cost of carbon pencils for one ton of carbide 
will be about $1. An average of twelve tests nlfide 
with unslacked lime gave a net production of 9.75 
Ibs. of carbide per horse-power in 24 hours, the 
gas from the carbide averaging 4.97 cu. ft. per 
lb. and the gas per horse-power for 24 hours 
averaging 48.338 cu, ft. 

The formation of carbide takes place according 
to the following formula: 


Ca 0O+8C=—CO+Ca Ca 

56 36 = 28 64 
0.563 lb. of C and 0.875 Ib. of Ca O are theoreti- 
cally necessary to yield 1 Ib. of carbide, Ca Cs. 
The actual carbide produced, however, contains 
free calcium oxide. An average of ten experi- 
ments gave 1.228 Ibs of Ca O and 0.837 Ib. of 
carbon as the amounts required to produce 1 Ib. 
of carbide. 
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ADJUSTABLE COLUMN FOUNDATIONS are being 
used in the St. Paul Building now being erected at the 
corner of Broadway and Ann St., New York city. The 
building will be 26 stories high, and the entire area of 
the foundation, 6,500 sq. ft., is covered with a floor of 
24-in. I-beams laid close together and buried in con- 
crete. There are 47 main columns, and between the base 
ef each column and its shoe are steel packing plates. 
In case of any uneven settlement, hydraulic jacks can be 
inserted under any column;“and the column raised suffi- 
cinetly to allow of packing plates being added or removed 
as required. The arrangement is practically similar to 
that illustrated in our issue of March 5. Robinson & 
Wallace, of New York, are the builders. 
inne cilia etd 

NEW HUDSON RIVER STEAMER “ADIRON- 
dack,”’ is 400 ft. long over all, 378 ft. long on the water 
line, 50 ft. beam and 8 ft. 6 ins. draft. The two side- 
wheels are 30 ft. diameter, with feathering buckets 12 
ft. long. These are driven by a vertical, beam, con- 
densing engine, with a cylinder 81 x 144 ins., steam being 
supplied by four return-tubular boilers, 11 ft. diameter 
and 33 ft. long. The engine is of 4,000 HP., and is in- 
tended to give a speed of 18 miles per hour. The super- 
structure will have 328 staterooms, and the hold will 
have a cargo capacity of 1,500 tons. The vessel will be 
lighted by 1,900 incandescent lamps. The vessel was 


THE 


built by Englis & Co., of Greenpoint, N. Y., and the 
engines are now being put in by W. @ A. Fletcher, of 
Hoboken, N, J. It is to be put in service in June, run- 
ning between New York and Albany. 
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THE BATTLESHIP “IOWA” was launched, on March 
28, at the Cramp shipyards, at Philadelphia. This new 
ship is 360 ft. long, 72 ft. 2% ins. beam, 24 ft. mean 
draft, and has a displacement of 11,410 tons. She has 
twin-screw triple expansion engines of 11,000 I. HP. With 
a bunker capacity of 1,780 tons, the economical cruising 
radius is about 16,000 knots. The maximum draft, aft, 
when ready for sea with bunkers full, is 26 ft. 9% ins. 
The ‘‘Iowa’’ has six barbette turrets, two for 12-in. and 
four for 8-in. guns, and has one military mast. Her 
main battery consists of four 12-in. and eight 8-in. 
breech loading rifles and six 4-in. rapid-fire guns. Her 
secondary battery includes twenty 6-pdr. and four 1-pdr. 
rapid-fire guns, and four Gatlings; there are five torpedo 
tubes. The side armor is 14 in. thick; the turrets 15 in. 
and 5 in., and the barbettes 15, 8 and 6 ins. thick, with 
a protective deck 2% ins. thick. The contract for the 
‘Iowa’ was signed Feb. 11, 1893, for $3,010,0uy, for hull 
and machinery. The keel was laid August 5, 1893. The 
contract speed is 16 knots,per hour. The “‘Iowa’’ is fitted 
with Blake pumps throughout, and with Blake air pumps. 
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THE PORT ROYAL DRY DOCK has been successfully 
tested, so far as can be learned, by the docking of the 
battleship ‘“‘Indiana,”” on March 27. While this ship 
has entered what is at present the only dock on the 
Atlantic coast large enough to hold her, the sufficiency 
of this dock is severely criticised by naval officers. It 
is claimed that it can only be reached by a tortuous 
channel with a hard phosphate rock bottom, and they 
doubt the existence of the 26 ft. of water over the en- 
trance sill at mean high water, as called for in the 
contract. As it was the ‘Indiana’ had to wait ten days 
for a favorable tide; and meanwhile was unable to get 
into the dock or out of the channel in which she lay. 
As designed, our battleships have an extreme draft astern 
on a mean draft of 24 ft. and the margin over the dock- 
sill is a small one even at 26 ft. 
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LARGER ARMOR-PLATES are to be called for, by the 
Naval Ordnance Board, for the battle-ships ‘‘Kentucky” 
and ‘‘Kearsage.’’ The exact capacity of the machinery 
at the Carnegie and Bethlehem works is now being ascer- 
tained with the view of obtaining the largest plates these 
establishments can turn out with lately installed plant. 
When this information is gained the specifications will 
be drawn fixing the detailed sizes. 
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ARMOR PLATE FOR THE RUSSIAN GOVERNMENT, 
made by the Carnegie Steel Co., is being tested by 
United States officers at the Indian !fead proving grounds. 
The armor is 5-in. Harveyized nickel steel, and the test 
is made at the request of the Russian government upon 
the rules laid down by the Bureau of Ordnance for the 
test of American armor-plate. The report made is to 


be final, and the confidence thus reposed in our guns - 


and methods of test is an indication of the advance made 
by us, within a very few years, in the manufacture of 


armor and ordnance. 
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BIDS FOR THE CONSTRUCTION OF THE DRAINAGE 
system of New Orleans may soon be invited, an ordinance 
providing for advertising this work for 90 days now being 
before the city council. 


> 
THE LIABILITY OF A MUNICIPALITY FOR FIRE 
losses caused by deficient fire protection has been denied 
by the New York Court of Appeals. This reverses a 
decision rendered some time ago against the village of 
Keeseville, N. Y. 
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THE PROCTOR TOWER, which a recently organized 
company proposes to erect on the Lake Front of Chicago, 
is designed to be 1,150 ft. high. The designer, Mr. D. R. 
Proctor, estimates the cost at about $500,000, with 14 
elevators. The Eiffel tower cost $1,200,000 and had only 
6 elevators; but it is said to have paid for itself in six 


months. The question of a site is now before the 
Chicago City Council. 
paciagliee. 

THE OLD NEWCOMEN ENGINE, which has been 
pumping water since 1745 at the mine of the Ashton Vale 
Iron Co., near Bristol, England, is to be removed to the 
Kensington Museum. The cylinder is 11 ft. high and 5 
ft. diameter. The piston makes from 10 to 11 double 
strokes per minute, and the power developed is about 53 
HP. The beam is 24 ft. long and nearly 4 ft. high, com- 
posed of six oaks joists bound together with iron braces. 
The original “haystack” boilers, which furnished steam 
to the engine, were condemned about 30 years ago as 
being unsafe, after having done duty for 120 years. 
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THE DEVELIN TRACK BRAKE which has been tried 
on street cars at Memphis, Tenn., is so constructed that 
when the power is put on, and the wheel-shoe pressed 
against the wheel, the revolution of the wheel presses 
against the rail a rail-shoe, which is fitted to a triangu- 
lar casting in front of the wheel, This casting and rail- 
shoe are suspended by means of springs in front of the 


wheels in such manner that when the power j, 
off of the wheel-shoe the casting and the raij-s) 
above the rail. The rail-shoe is turned up at th. 
end, so that it easily passes over any obstruc:; 
irregularities in the track. The brake can be 
by means of air or by hand. 


BOOK REVIEWS. 


THE AERONAUTICAL ANNUAL, 1896, No. 2} 
by James Means. Boston, W. B. Clarke <¢ 
Svo.; 158 pp.; illustrated. $1.00. 

This second edition of the Annual starts with an 
esting account of the Lilienthal flying experi: 
written for this work by Otto Lilienthal h 
Other articles on subjects connected with natura 
artificial flight, follow. Among the authors are 
men as Hiram S. Maxim and Octave Chanute. 


ELECTRIC WIRING, for the Use of Architects 
derwriters and the Owners of Buildings.—By kh) 
Robb. Macmillan & Co. 8vo.; 183 pp.; illust: 
$2.50. 

This is a practical statement and explanation o/ 
methods of wiring, in which an analysis of the nat 
code of rules for electric wiring takes up the gr 
part. The text is plain and the illustrations are 
The author distinctly states that there has been 10 
tempt here at setting forth all the principles of 
tricity, nor will his book take the place of elect 
engineers when work of this character is to be don: 


ALDEN’S LIVING TOPICS CYCLOPEDIA.—A Recor! 
Recent Events and of the World’s Progress in 
Departments of Knowledge. New York; John 
Alden. 12mo.; cloth; rp. not numbered. 50 cts. 

This section of the cyclopedia covers Abb-Boy. 1: 
work is designed to supplement the large encyclopedia 
by recording current events. The publisher states tha: 
the ‘‘average reader inquires more concerning things 
the past three years than concerning things of the thr: 
preceding centuries.”” This may be an overstatement 
but it certainly contains much truth. As soon as th: 
alphabet is covered it is proposed to start a new series 

Generally speaking, the topics presented contain refe: 

ences to events back of the past two or three years on\; 

when those are necessary for an understanding of 
later events, but the date and place of birth of persons 
are included in notices concerning them. 


A TEXT-BOOK ON ROOFS AND BRIDGES. Part I, 
Stresses in Simple Trusses. By Mansfield Merriman. 
Professor of Civil Engineering in Lehigh University, 
and Henry S. Jacoby, Associate Professor of Civil En- 
a Cornell University, Fourth edition, en 
larged. New York, John Wiley & Sons, 8vo.; pp. 183; 
¥ith diagrams, $2.50. 

This excellent treatise has already been reviewed in 
these columns, but the present edition is especially 
worthy of comment for its improved appearance and 
somewhat reduced bulk. In the earlier editions each al- 
ternate page was left blank for the reception of students’ 
notes and solutions of problems. In the present edition 
these blank pages have been omitted and their place has 
been in part taken up by the addition of three new chap 
ters. These latter cover special forms of trusses, such as 
the cantilever, crane, drawbridge and Pegram trusses, 
trussed bents, towers, etc.; the deflection and interna! 
work of trusses, and historical and critical notes upon 
the evolution of simple trusses, panel principle, modern 
lines of progress, economic depth, etc. These three new 
chapters are in themselves worth the price of the entire 
volume for the information conveyed. 


REMINISCENCES OF A RAILROAD ENGINEER. By 
W. Hasell Wilson. Honorary Member of the Ameri 
ean Society of Civil Engineers, Philadeiphia. Rail 
way World Pablishing Co., 12mo. 62 pp. Portrait. 

It is interesting to, note that, with his three engineer 
sons, the writer of these reminiscences reprisents five 
generations in direct succession of engineers, military 
and civil. The great grandfather of W. Hasell Wilson 
was James Wil-on, an engineer and architect of Sterling, 
Scotland ; his son was John Wilson, an officer of the 
7ist Highland Regiment, who served during the Revo 
lutionary War as an assistant to Major Moncrieff, of 
the Royal Engineers; the next in succession was also 
John Wilson, who became a Major of the Corps of 
Topographical Engineers, U. 8. Army, and. inj1818, was 
Chief Engineer of the Boaid of Public Works, of South 
Carolina. Wm. Tasell Wilson was the son of this last 
John Wilson, and was born in Charleston, 8. C., in 
November, 1811. His sous are too well known among 
American engineers to need further mention in con- 
nection with this very remarkable family record. Mr. 
Wilson’s entertaining reminiscenees cover the early 
surveys and the construction of the Pennsylvania State 
Railway and some of its early connections, aud also bis 
personal connection, as Chief Engineer of the Pennsy!- 
vania R. R., with the military movements of 1863, and 
the Gettysburgh campaign. The only regret to be ex- 
pressed is that these personal and professional memoirs 
are not more extended. With an experieuce extending 
bck to 1828, to practically the begiuning of railways in 
this country, we know of no one better fitted than Mr. 
Wilson to speak of the trials and work of his day to 
another generation of American engineers. 
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